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1.0__INTRODUCTION

A wetlands assessment and terrestrial habitat mapping was completed for
several hazardous waste sites at NAS Cecil Field (Figure 1-1). The wetlands
assessment includes identification and characterization of the wetlands
present at Sites 1 and 2 (Operable Unit 1), Sites 3, 4, 5, and 17 (Operable
Unit 2) and Site 16 (Operable Unit 7) (Figure 1-2). Identification and

general mapping of terrestrial wildlife habitats was completed for the same
Sites at the base.

The wetlands identification at Sites 1, 2, 3, 4, 5, and 17 were delineated
according to current State of Florida and Federal guidelines (Section 3.0). A
functional assessment of the attributes of these wetlands is provided in
Section 4.0. The wetlands assessment will provide information necessary for

the Remedial Investigations and Feasibility Studies for Operable Units 1, 2,
and 7.
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2.0 WETLANDS IDENTIFICATION AND CHARACTERIZATION
AND TERRESTRIAL HABITAT MAPPING

2.1 METHODOLOGY. Wetlands were identified in accordance with federal
regulations (Environmental Laboratory, 1987a) and State of Florida guidelines
(FDER, 1990). Wetlands were first identified qualitatively through review of
available data including U.S. Fish and Wildlife Service (USFWS) National
Wetlands Inventory (NWI) Maps, FEMA floodplain maps, available wetlands maps
(SOUTHNAVFACENGCOM, 1989), aerial photographs, and topographic maps. A field
investigation was completed from October 4 through October 18, 1993 to verify
the presence of wetlands at these locations. Wetlands identified in the study
area were classified according to systems developed by the USFWS (Cowardin et
al. 1979) and the Florida Natural Areas Inventory (FNAI, 1990). Wetlands were
classified based on information obtained from the field survey including
vegetation structure and composition, topography, land form, substrate, soil
moisture, condition, and climate. Table 2-1 presents this information for
both classification systems identified on the sites. Both classification
systems were used to describe the wetlands on each of the sites in the
following sections.

Natural upland plant communities were classified according to the FNAI
classification system. Communities were characterized based on vegetation
structure and composition, topography, land form, substrate, soil moisture
condition, climate, and fire. Table 2-2 presents this information for the
FNAI upland systems identified on the sites. The information necessary for
classification was collected during the field investigation (October 4 through
October 18, 1993). Observations and information gathered during the survey
were recorded on blue-line aerial photographs of the study area as well as in
bound notebooks. The FNAI system was used to describe the uplands on each of
the sites in the following sections. A list of dominant plant species
observed on the sites is included in Appendix A.

2.2 RESULTS. Based on the review of the NWI maps, topographic maps and
aerial photographs, wetlands were tentatively identified at Sites 1, 2, 3, 4,
5, and 17. Wetlands were not identified at Site 16. A field survey completed
from October 4 to October 18, 1993 verified the preliminary findings. The
characterization of the wetlands identified at Sites 1, 2, 3, 4, 5, and 17 is
discussed in the following representative subsections.

The wetland communities at each of the sites are described according to their
USFWS classification (Cowardin et at., 1979) and FNAI counterpart (FNAI,
1990). In general, two to three wetland community classes are present at each
of the sites. The FNAI classification system describes undisturbed or
relatively undisturbed vegetation communities. The wetland system for most of
the Study Areas have at sometime in the past been significantly altered due to
a variety of man-made disturbances including construction, modifications, or
grading. Therefore, the description written in the FNAI classification system
will not always directly describe what is observed in the Study Areas.
Potential past disturbances and variances from the natural undisturbed
communities are discussed.

Table 2-1

2-1



TABLE 2-1

Wetland Classification System Characteristics

USFWS (COWARDIN, 1979)
CLASSIFICATION

CORRESPONDING FNAI
(FNAI, 1990)
CLASSIFICATION

DESCRIPTION

COMMON VEGETATION

FIRE
FREQUENCY

Palustrine Scrub/Shrub Broad-
Leaved Deciduous

Palustrine Scrub/Shrub Broad-
Leaved Deciduous

Palustrine Scrub/Shrub Broad-
Leaved Deciduous

Palustrine Scrub/Shrub Broad-
Leaved Deciduous

Palustrine Scrub/Shrub Broad-
Leaved Deciduous

Palustrine Scrub/Shrub Broad-
Leaved Deciduous

Patustrine Scrub/Shrub Broad-
Leaved Deciduous

Palustrine Scrub/Shrub Broad-
Leaved Deciduous

Floodplain Swamp

Bottomland Forest

Hydrick Hammock

Wet Flatwoods

Seepage Slope

Wet Prairie

Baygall

Floodplain Marsh

Occur on flooded soils along stream
channels

Low-lying, closed canopy forest occuring
on low-lying flatlands that border
streams with distinct banks

Well developed hardwood forest on low,
flat, wet sites

Relatively open-canopy; flat, poorly
drained terrain

Usually saturated but rarely inundated

Sparse, dense ground cover on low,
relatively flat, poorly drained, sandy soils

Densely forested, peat-filled seepage
depression, usually saturated (high water
table)

Occur in river floodplains; flooded with
flowing water approximately 250 days
annually

(Usually buttrested hydrophytic trees)
cypress, typelo, swamp titi, wax myrtie,
large gallberry, royal fern

Water oak, live oak, red maple,
sweetgum, loblolly pine, cabbage palm,
wax myrtle

Cabbage palm, diamond-leaf oak, red
cedar, red maple, swamp bay, sweetbay,
water oak, saw palmetto, poison ivy,
royal fern, Virginia creeper

Pond pine, slash pine, sweetbay,
sedges, rushes, wax myrtle, galiberry,
saw palmetto, pitcher plants

Pond pine, slash pine, longleaf pine, titi,
gallberry, blueberry, fette bush,
cinnamon fern, chain fern

Hatpins, wax myrtle, panicums,
meadowbeauty, sunflower, pitcher
plants, St. John's wort, sundews

Sweet bay, swamp bay, red bay, loblolly
bay, dahoon holly, gallberry, wax myrtle,
possumhaw, chokeberry, poison ivy,
cinnamon fern, chain fern, grape

Maidencane, button bush, dotted
smartweed, arrowheads, pickerel weed,
rushes, reed

Usually too wet to
support fire

Rarely burn

Rarely burn

Natural fires
probabtly
occurred every 3
to 10 years
during pre-
Columbian times

Every 20 to 50

years

Every 2 to 4 years

Every 50 to 100
years or more

Every 1 to 5 years
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TABLE 2-1 {cont.)
Wetland Classifications System Characteristics

CORRESPONDING FNAI
USFV\éSU(\gg,\QI,gi?:g’,JWQ) (FNAI, 1990) DESCRIPTION COMMON VEGETATION FRES'SENCY
CLASSIFICATION
Palustrine Scrub/Shrub Broad-  Bog Occur on deep peat substrate,usually Titi, sphagnum moss, fetter bush, In shrubby types:
Leaved Deciduous saturated or inundated loblolly bay, redbay, sweetbay, every 3-8 years

blueberry, pitcher plants, sundew,
arrowhead, bog buttons, hatpins

In woody types:
every 50-150
years




TABLE 2-2
Upland Classification System Characteristics
(FNAI, 19901}

FNAI CLASSIFICATION

DESCRIPTION

COMMON VEGETATION

FIRE FREQUENCY

Upland Mixed Forest

Mesic Flatwood

Dry Prairie

Scrubby Flatwoods

well developed, closed-
canopy forest and upland

open-canopy forest of widely
spaced pine trees and a
dense ground cover of herbs
and shrubs; relatively flat,
moderately to pourly
drained terrain

nearly treeless plain with a
dense ground cover on
relatively flat, moderately to
poorly drained terrain

open canopy forest with
sparse shrubby understory
and areas of barren white
sand

southern magnolia, pignut,
hickory sweetgum, maple,
dogwood, live oak, loblolly
pine

longleaf pine, slash pine,
gallberry, saw palmetto, St.
John's wort, huckleberry,
blueberry, yellow-eyed grass

wiregrass, saw palmetto,
broomsedge, carpet grass,
Indian grass, rabbit tobacco,
goidenrod, gallberry,
fetterbush, blueberry

longleaf pine, slash pine,
sand live oak, chapman’s
oak, myrtle oak, scrub oak,
saw palmetto, stagges bush,
blueberry, goldenrod

rarely burn

every 1 to 8 years

very 1 to 4 years

every 8 to 25 years
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2.2.1 Site 1 The wetlands identified at Site 1 fall under three main
Cowardin classes (Figure 2-1). The area that is adjacent at Rowell Creek on
the eastern side of the berm is classified as Palustrine Forested Broad-Leaved
Deciduous (Cowardin, 1979) or Floodplain Swamp (FNAI, 1990). The Floodplain
Swamp class occurs along stream channels with a dominance of buttressed
hydrophytic trees. This section of the study area is subject to intermittent
flooding (floodwaters as high as 4 to 5 feet were observed during the site
visit). Vegetation identified in this area include red maple (Acer rubrum),
laurel oak (Quercus laurifolia), water ash (Fraxinus caroliniana), and bald
cypress (Taxodium distichum).

The western part of the wetland system is Palustrine Scrub/Shrub Broad-Leaved
Deciduous (Cowardin et al., 1979) or Wet Flatwoods and Seepage Slope (FNAI,
1990). This part of the wetland system is located on the former landfill.

The soil moisture regime is very heterogeneous over the landfill. Within
short distances (a few feet), there are areas holding water, supporting
obligate (water-loving) plant species and areas that are well - drained
supporting various upland species. Vegetation typical of this class and found
in the study area include longleaf pine (Pinus palustris), loblolly pine
(Pinus Taeda), slash pine (Pinus elliotii), wax myrtle (Myrica cerifera), and
gallberry (Ilex glabra). The Wet Flatwoods are relatively open-canopy forests
with dense ground cover. Typical plants identified include loblolly pine,
slash pine, longleaf pine, sweetbay (Magnolia virginiana), wax myrtle, and
gallberry. Due to the landfill activities, these areas have not succeeded
into a natural state easily identified in the FNAI classification system.

The northern portion of this wetland system is Palustrine Emergent Persistent
wetland (Cowardin, 1979) that is fed from a nearby artisan groundwater seep
located at Site 2. The only FNAI classification that might resemble this area
is the Floodplain Marsh. This class occurs in river floodplains. This area
remains saturated or inundated due to the presence of the groundwater seep.
Emergent grasses, herbs, and shrubs dominate this Floodplain Marsh. Vegetation
present include arrowheads (Sagittaria latifolia), bog buttons (Lachnocaulon
anceps), rushes (Scirpus sp.), sedges (Carex sp.), and dotted smartweed
(Polygonum punctatum), among others.

The western border of Site 1 is an upland within the planted pine forest.
This area does not support the hydrophytic vegetation nor the hydrology
necessary to be classified as a wetland. Typical vegetation identified in
this area include slash pine, longleaf pine, loblolly pine, red maple,
sweetgum (Liquidambar styraciflua), sand blackberry (Rubus cuneifolius),
blackberry (Rubus sp.), and muscadine grape (Vitis rotundifolia).

2.2.2 Site 2 The wetlands associated with Site 2 fall within two Cowardin
classes; Palustrine Forested Broad-Leaved Deciduous, covering most of the
area, and Palustrine Emergent Persistent on the south and southwestern sides
(Figure 2-2). The Palustrine Forested area corresponds to two FNAI wetland
classes, Floodplain Swamp and Bottomland Forest. The Bottomland Forest occurs
along Rowell Creek. The soils are rarely inundated but instead tend to be
saturated with a high water table. Typical plants identified in the
Bottomland Forest include red maple, sweetgum, slash pine, loblolly pine,
longleaf pine, loblolly bay (Gordonia lasianthus), sweetbay, cinnamon fern

2-5
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(Osmunda cinnamomea), and wax myrtle. The Floodplain Swamp areas are located
along Rowell Creek as well, but are in low-lying areas where floodwaters
collect. Dominant vegetation present are buttressed hydrophytic trees
including bald cypress, water ash, red maple, and laurel oak.

The Palustrine Emergent Persistent area is inundated by water from an artisan
groundwater seep. The seep area is diverted into a human-made channel where
it empties into an Emergent Persistent wetland area prior to entering Rowell
Creek (Figure 2-2). This area is inundated throughout much of the year.
Dominant vegetation identified include black willow (Salix nigra), sweetbay,
royal fern (Osmunda regalis), hat pins (EFriocaulon decangulare), cattail
(Typha latifolia), rushes, and sedges. Approximately, 60 percent of the Site
2 study area consists of upland plant communities. Directly over the former
landfill is a grass covered area with a few scattered young (approximately 10
years) pine trees (Pinus sp.). The shrub and herb layer is dense and made up
of such species as dog fennel (Eupatorium capillifolium), broomsedge
(Andropogon glomeratus), ragweed (Ambrosia sp.), goldenrod (Solidago
fistulosa), wild lettuce (Lactuca sp.), and myrtle oaks (Quercus myrtifolia).
This plant community is disturbed and does not fall within any natural
community FNAI type.

The northwestern corner of the study area is an Upland Mixed Forest

(Figure 2-2). This area is a well-developed, closed-canopy forest of upland
hardwoods. Plant species present include water oak (Quercus nigra), myrtle
oak, and sweetgum. The trees in this area appear to be older than NAS Cecil
Field (50 years), indicating no prior disturbance except a few monitoring well
installations.

Bordering the northern side of the study area is a planted pine forest
(Figure 2-2). Although this is a human controlled area containing drainage
ditches and fire roads, characteristics of the Mesic Flatwood FNAIL
classification are evident. The area is relatively flat with poorly drained
soils. Vegetation found in this area includes longleaf pine, slash pine,
loblolly pine, saw palmetto (Serenoa repens), bog buttons (Lachnocaulon
anceps), and gallberry.

2.2.3 Site 3 The Site 3 study area has been disturbed over the past year
from sampling activities, therefore, it is difficult in many places to
distinguish one wetland subclass from another. The area is mapped under the
Cowardin system as a mixture of Palustrine Forested and Scrub-Shrub Broad-
Leaved Deciduous classes with some Palustrine Emergent Persistent mixed in the
northern portion (Figure 2-3). Identifying FNAI communities to represent this
area is difficult due to the recent disturbances.

The forested and scrub-shrub communities can best be described in the FNAI
classification system as Baygall, Wet Prairie, and Bottomland Forest. The
Baygall community is typically found in flat areas or on slopes where high
lowland water tables help maintain soil moisture. Dominant species of plants
found in the Baygall community include sweetbay, swamp bay (Persea palustris),
red bay (Persea borbonia), 1loblolly bay, netted chain fern (Woodwardia
areolata), cinnamon fern, muscadine grape, and gallberry among others. A
portion of this area is also considered Wet Prairie. This is characterized

2-8
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with sparse, dense ground cover of grasses and herbs. Dominant species
include hatpins, wax myrtle, Panicum sp., St. John's wort (Hypericum
fasciculatum), and meadowbeauty (Rhexia virginica) among others. The
Bottomland Forest is characterized by a low-lying, closed canopy hardwood
forest. Common plant species include red maple, sweetgum, various pines, wax
myrtle, cinnamon ferns, and loblolly bay.

The Palustrine Emergent Persistent area can most closely be associated with
the FNAI Floodplain Marsh classification. This area is dominated by emergent
grasses, herbs, and shrubs including black willow, myrtle oak, climbing
hempweed (Mikania scandens), scarlet pimpernel (Anagallis arvensis), bulrush
(Scirpus sp.), and dotted smartweed (Polygonum punctatum) among others,

The upland areas in Site 3 predominantly resemble Dry Prairie with a small
portion of the northern end of the study area most closely resembling Scrubby
Flatwoods (FNAI, 1990; Figure 2-3). The Dry Prairie consists of flat, sandy
soils with little to no trees and dense ground cover. Vegetation identified
included ragweed, goldenrod, dog fennel, bracken fern (Pteridium aquilinum),
wax myrtle, sand blackberry, golden ragweed (Senecio aureus), and muscadine
grape.

The Scrubby Flatwoods consist of a small portion of Site 3 along the northern
boundary. The area is flat and sandy with scattered pine trees, a sparse
shrubby understory, and barren sand. Vegetation present includes longleaf

pine, loblolly pine, saw palmetto, myrtle oak, goldenrod, and blackberry among
others.

2.2.4 Site 4 The Site 4 study area contains Palustrine Forested Broad-Leaved
Deciduous and Palustrine Emergent Persistent wetlands (Cowardin, 1979). The
emergent persistent area occupies most of this wetland system and is situated
on the northern portion (Figure 2-4).

The emergent persistent area can best be characterized by the FNAI system as a
combination of Wet Prairie and Seepage Slope. This Wet Prairie is a treeless
area with sparse to dense ground cover of grasses and herbs including rushes,
hatpins, redroot (Lachnanthes caroliniana), sundews, and pitcher plants among
others. This area was saturated or inundated during the field survey. This
Seepage Slope is an area where moisture is maintained by downslope seepage.
Typical plants include slash pine, pond pine (Pinus serotina), titi (Cyrilla
racemiflora), wax myrtle, cinnamon fern, Virginia chain fern (Woodwardia
virginia), sundew, and pitcher plants, among others.

The forested areas are Bottomland Forest and Baygall communities (FNAI, 1990).
Typical plants in the Bottomland Forest include red maple, sweetgum, slash
pine, loblolly bay, and wax myrtle. This Baygall community collects water
from slope seepage. Common vegetation identified include sweetbay, swamp bay,
red bay, and loblolly bay. Other plants associated with this system include
wax myrtle, gallberry, cinnamon fern, Virginia chain fern, muscadine grape,
sweetgum, and netted chain fern.

2-10
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Site 4 is predominantly upland with a small strip of wetland along the eastern
edge of Lake Fretwell (Figure 2-4). This area historically, has been
significantly disturbed over the years. A planted pine forest is present on
the northern half of the study area. This is a human controlled area with
drainage ditches and fire roads. Characteristics of this habitat include an
open canopy forest of widely spaced loblolly, slash, and longleaf pine trees
with little or no understory but a dense ground cover of various herbs and
shrubs including saw palmetto, gallberry, sand blackberry, bracken fern, and
laurel oak seedlings. This area most closely resembles the FNAI
classification of Mesic Flatwood.

An area similar to the FNAI habitat class of Dry Prairie is located through
most of the central portion of this study area (Figure 2-4). This area
contains scattered scrubby trees, shrubs, and ground cover over a flat
terrain. Vegetation identified include turkey -oak, myrtle oak, saw palmetto,
bracken fern, dog fennel, goldenrod, scarlet pimpernel, and longleaf pines.

Approximately one fourth of the study area on the southern side most closely
resembles Scrubby Flatwood (FNAI, 1990) (Figure 2-4). Typical plants include
longleaf pine, slash pine, loblolly pine, myrtle oak, turkey oak, saw
palmetto, goldenrod, sunflower (Helianthus angustifolius), and dog fennel.

2.2.5 Site 5 Wetlands identified at Site 5 study area fall within two
Cowardin classes; Palustrine Forested Broad-Leaved Deciduous to the south and
along the tributary to Lake Fretwell and Palustrine Emergent Persistent in the
larger area to the north (Figure 2-5).

The forested area on Site 5 study area can be associated with one main FNAI
class, Floodplain Swamp. The area bordering the tributary is characterized by
a flooded soils along a stream channel where the dominant trees are buttressed
hydrophytic trees including bald cypress, alder (Alunus serrulata), and
sweetbay. Other plants associated with this class in the area include titi,
wax myrtle, gallberry, royal fern, black willow, blackberry, and swamp bay,
among others.

The persistent emergent (Cowardin, 1979) area consists of a combination of
three FNAI classes including Baygall, Bog, and Wet Prairie. These communities
are located on the northern three quarters of the study area. The Baygall
community is found in a flat area where a high lowland water table help
maintain soil moisture. Dominant species of plants found in this Baygall
community include sweetbay, swamp red bay, loblolly bay, netted chain fern,
cinnamon fern, wild grape, and gallberry. Wet Prairie is characterized with
sparse to dense ground cover of grasses and herbs. Dominant species
identified at the site include hatpins, wax myrtle, Panicums, St. John's wort,
meadowbeauty, sundew, and pitcher plants. The Bog is in an area where the
soils are usually saturated or inundated. Vegetation identified includes
titi, sphagnum moss, spatterdock (Nuphar luteum), fetterbush, gallberry,
loblolly bay, redbay, sweetbay, sundew, and pitcher plant.
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The Site 5 study area contains upland plant communities on the west half of
the area along Perimeter Road as well as between the two wetland classes
(Figure 2-5). The upland classes include a planted pine area that most
closely resembles a Mesic Flatwood community (FNAI, 1990). This area contains
an open canopy forest of longleaf pine, slash pine, loblolly pine, saw
palmetto, fetterbush, bog buttons, and gallberry.

An upland plant community most closely resembling the FNAI Scrubby Flatwood
class is located in the central portion of the upland area (Figure 2-5). This
area contains longleaf pine, slash pine, loblolly pine, muscadine grape, saw
palmetto, wax myrtle, blackberry, and goldenrod.

2.2.6 Site 17 The wetlands associated with the Site 17 study area are
dominated by a Palustrine Forested Broad-Leaved Deciduous class (Cowardin,
1979) with two small Palustrine Emergent Persistent patches in the northern
part of the study area (Figure 2-6). This area drains to the east eventually
into Rowell Creek.

The forested area is described as a Hydric Hammock by the FNAI classification
system. The forested area is a well developed hardwood forest with a variable
understory of palms and ferns. Dominant plant species present in this area
are red maple, swamp bay, sweetbay, sweetgum, royal fern, cinnamon fern,
yellow jessamine, and virginia creeper, among others. This class is found on
a low, flat, wet area. The smaller emergent persistent seepage areas can be
generally classified as a Floodplain Marsh (FNAI, 1990). The seepage appears
to be collecting water from a groundwater seep as well as from sheetflow
runoff. This area is dominated by emergent grasses, herbs, and shrubs
including arrowheads, pickerelweed (Pontederia cordata), buttonbush, and
dotted smartweed, among others.

The Site 17 study area is approximately 60 percent upland (Figure 2-6). The
upland areas contain planted pine forests and Scrubby Flatwoods (FNAI, 1990).
The planted pine forests are human controlled with drainage ditches and fires
roads cut throughout. The FNAI classification of Mesic Flatwood most closely
resembles the planted pine area. Dominate vegetation identified includes
loblolly pine, slash pine, longleaf pine, red maple, gallberry, muscadine
grape, and blackberry.

A small portion in the northwest corner of the study area most closely
resembles a Scrubby Flatwood class (FNAI, 1990 and Figure 2-6). Vegetation
identified in this area include longleaf pine, loblolly pine, saw palmetto,
goldenrod, and myrtle oaks.

2.2.7 Site 16 Site 16 consists of a small mowed patch of grass between two
parking lots in an industrial area where an underground seepage pit was
located (Figure 2-7). The survey conducted at this site revealed only the
presence of mowed grasses. No wetlands were identified in this area.

2-14



S
55
2552525

75
35
25282

SBBBL5
252525250525

>

32>
2525

> >>>>>>>>>

S0
IIRN
S2S252825252525%8

Retelelelesss
S22
255585

N\

FIRE BREAK ROAD

STUDY AREA——

D ABB Environmental
P Services, Inc.

avoy d31L3NIY3d

SITE 17 STUDY AREA

DENSE DVERSTORY

m STUDY AREA
O SCATTERED OVERSTORY

LEGEND
f.7] werLano

2-15

NAS CECIL FIELD
JACKSONVILLE, FLORDIA

APPROX. SCALE

5

1



v
_
\

N

SITE 16‘—\

LSRRI

L EBEENES

5% oS tetatede%

3
POOBOOEBEIS

D
1929,

L
i

LEGEND

STUDY AREA

AL 1D D ABB Environmental
FRAEIPEP Services, inc.

SITE 16 STUDY AREA

MAINTAINED GRASSY

BY
PARKING LOTS/ROADS

NAS CECIL FIELD
JACKSONVILLE, FLORDIA

2-16

FIGURE NO.

2-7



3.0 WETLANDS DELINEATTION

The jurisdictional boundaries were delineated for the wetlands identified at
Sites 1, 2, 3, 4, 5, and 17. Wetlands are lands transitional between
terrestrial and aquatic systems that are inundated or saturated by surface
water or groundwater at a frequency and duration sufficient to support, and
that under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions (Federal Register
11982, 1980). Wetland determinations were based on guidelines established in
the Corps of Engineers (COE) Wetland Delineation Manual (Environmental
Laboratory 1987a). It is also necessary to satisfy requirements of the
Florida Department of Environmental Protection’s (DEP) wetland determination
(DER, 1990). Based on a review of regulations and discussions with Florida
DEP representatives, it was determined that by using the Army Corps
Delineation technique to make wetland determinations, the State of Florida
guidelines would fall within the federal determination (Pope, 1993). The
delineation determinations will satisfy both state and federal guidelines.
The 1987 COE sampling procedures were used to identify and delineate wetlands
(Environmental Laboratory, 1987a). The field evaluation was conducted from
October 4 through October 18, 1993. The 1987 COE Wetland Delineation Manual
specifies the characteristics and indicators of hydrophytic vegetation, hydric
soils, and wetland hydrology must be present for an area to be regulated as a
wetland. The State of Florida specifies that an area is a wetland if it is
connected to a surface water body and has specific hydrophytic vegetation
present (DER, 1990). All wetlands identified on the Sites of concern have a
connection to a surface water body of the State. For these sites, these
waters are Rowell Creek and Lake Fretwell.

Evidence of hydrophytic vegetation, hydric soils and wetland hydrology, was
collected during the field survey in potential wetland areas and adjacent
upland areas. Soils could not be sampled over former landfill, due to the
close proximity of landfill material to the land surface, as well as the
increased potential for environmental hazard exposure. Dominant plants within
each vegetation layer were identified by ocular estimation at specific sample
plots. Each plant species was classified according to moisture tolerance and
placed into one of the indicator categories specified in Table 3-1. The Army
Corps’ List of Plant Species that Occur in Wetlands, Region 2 - Southeast
(Environmental Laboratory, 1987b) was referenced to determine plant indicator
status. Test soil pits were dug to a depth of at least 16 inches at each
plot. Information concerning soil texture, moisture content, soil matrix
color, presence of mottles and gleying, presence of organic streaking, and
other indicators of hydric soil was collected at each sample location. Soil
and mottle colors were determined using the Munsell Soil Color Chart
(Kollmorgen Instruments, 1988). Evidence of wetland hydrology was determined
for each pit based on surface inundation or depth to saturated soils or
groundwater. Hydrologic field indicators including wetland drainage patterns
and water marks were also noted. In undisturbed conditions, all three of
these technical criteria - hydrophytic vegetation, hydric soils, and wetland
hydrology - must be satisfied to classify a site as a wetland (Environmental
Laboratory, 1987a).
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Table 3-1
Plant Species Indicator Category Definitions
{Environmental Laboratory, 1987b)
NAS Cecil Field, Jacksonville, Florida

Category

Definition

Obligate Wetland:
(OBL

Facuitative Wetland:

(FACW)

Facultative:
(FAC)

Facuitative Upland:

(FACU)

Upland:
(UPL)

Plants that almost always occur in
wetlands (estimated probability >99%)
under natural conditions.

Plants that usually occur in wetlands
(estimated probability 67-99%), but are
occasionally found in non-wetlands
areas.

Plants that are equally likely to occur in wetlands
or non-wetlands (estimated probability 35-67%).

Plants that usually occur in non-wetlands (estimated
probability 67-99%).

Plants that almost always occur in non-wetlands
{estimated probability >99%) under natural conditions.
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Field data from the sample plots were recorded on standard 1987 COE wetland
delineation forms (Appendix B). The wetland boundaries were flagged with
surveyor’s ribbon.

3.1 SITE 1. A wetland system was identified in the Site 1 Study Area
(Figure 2-1). Indicators of wetland hydrology, hydric soils, and hydrophytic
vegetation were observed, and the wetland boundaries were mapped. A summary
of the wetland classes, indicator species, and approximate acreage is
presented in Table 3-2 and discussed below.

The wetland system located in the Site 1 study area contains three wetland
classes (Figure 2-1). The western half of the wetland system contains a
scrub-shrub broad-leaved deciduous community. Planted pine trees were
identified over much of this area; however, they were not considered a natural
dominant species in the vegetation community. Pooling from sheetflow and soil
saturation was observed throughout the wetlands. Proceeding downslope on the
topographic gradient relatively speaking, is a palustrine forested broad-
leaved deciduous community. The area is temporarily flooded at various times
of the year by Rowell Creek (this was observed in the field on October 30,
1993). It also receives runoff from the scrub-shrub community slightly
upslope. The area of highest moisture regime was on the northern end of the
wetland systems. This area borders Site 2 study area where there is a
permanently flooded groundwater seep. Water from this seep enters Site 1 on
the northern end that has created a small palustrine emergent persistent
wetland community. During times of heavy rain, all communities mix from
flooding of Rowell Creek through breaches in the creek channel and along the
berm.

Soils examined in this wetland are very poorly drained Typics and consist of
loam, loamy sand, and sand. Below the root zone and organic layer is a thin
layer of white sand that passes into very dark gray (10YR 3/1) and gray (10YR
5/2) sands and loamy sands. The soils exhibit mottling in the upper 12
inches, especially below a depth of approximately 8 inches, where mottling
abundance is as great as 35 percent. This wetland is adjacent to

Rowell Creek, which periodically inundates the area during times of heavy
precipitation. The soils in this area have been mapped as Wesconnett fine
sand, but soil examined did not appear to be consistent with published
descriptions of the Wesconnett. The wetland also is adjacent to a landfill
(PSC 1) and may have been graded and/or filled during construction of the
landfill or during other, possibly undocumented, base activities.

The majority of the site is either forested or scrub-shrub. The forested
community is dominated by red maple, and laurel ocak in the overstory and water
ash in the shrub/sapling layer. A dense overstory combined with intermittent
flooding (scouring the forested floor) inhibits growth of a herbaceous layer.

Bald cypress trees were identified throughout the area but were not considered
dominant.

The scrub-shrub community was dominated by red maple, sweetgum, and wax myrtle

in the tree layer. The shrub/sapling layer was dominated by red maple,
sweetgum, wax myrtle and gallberry. The herb layer contained cinnamon fern,
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Table 3-2
Wetland Classes in the Site 1 Study Area
NAS Cecil Field, Jacksonville, Florida

Wetland Class

Indicator Species
(Common Name)

Approximate Acreage

Palustrine Scrub-
Shrub Broad-Leaved
Deciduous

Palustrine Forested
Board-Leaved Deciduous

Palustrine Emergent
Persistent

red maple, sweetgum, wax myrtle,
royal fern,

gallberry, and cinnamon

fern

laurel oak, water ash,
red maple, and bald cypress

arrowheads, rushes, sedges, and black
willow

1.5

1.5

3-4




royal fern, chain fern, bugleweed (Lycopus virginicus), Carex sp, Juncus sp,
and golden groundsel, among others.

The seep emergent wetland area is dominated by black willow, wax myrtle, and
bald cypress in the tree layer along the edges; arrowheads, rushes, and
sedges, among others in the herb layer; and water ash, sweetgum, and black
willow were observed in the shrub/sapling layer.

3.2 SITE 2. A summary of the wetland classes, indicator species (common
name), and approximate acreage found at Site 2 is presented in Table 3-3. O0Of
the approximate 12-acre study area, approximately 4 acres were found to be
jurisdictional wetlands. The wetland system contains two major wetland
classes including a Palustrine Emergent Persistent wetland community that
remains permanently flooded due to a groundwater seep. The remaining area is
classified as a Palustrine Forested Broad-Leaved Deciduous community (Figure
2-2). During heavy rain, this area becomes saturated or inundated from the
flooding of Rowell Creek as well as from sheetflow runoff. This was observed
during field survey.

Soils examined in this wetland are very poorly drained Typic haplaquods and
consist of loam and loamy sand. The soils are black (10YR 2/1) with dark
brown and gray mottling. Mottled intervals occur in the upper 6 inches and
abundance is as great as 20 percent. Evidence of hydric conditions, such as
sulfidic odor, reducing conditions, and high organic content are apparent.

The soils in this area have been mapped as Arents and Westconnett fine sand.
Arents are nearly level, poorly drained soils that have been reworked by man-
made earth-moving operations. These soils are present; activities related to
the construction of the landfill and its subsequent operation account for
their presence. Characteristics consistent with published descriptions of the
Westconnett, however, were not observed. The landfill activities and presence
of the Arents likely account for the absence of the Wesconnett soils.

The majority of the wetlands within the Site 2 study area were forested. The
overstory is dominated by sweetgum, red maple, and slash pine. The understory
(shrub/sapling layer) contains swampbay, red maple, and red bay. Cinnamon
fern dominated the herb layer.

The Palustrine Emergent Persistent community is composed wax myrtle, laurel
oak and in the tree layer. The shrub/sapling layer contains red bay,
swampbay, black willow, red maple, and sweet gum. The herb layer includes
royal fern, hatpins, Juncus sp., Carex sp., and cattails.

The boundaries of the wetland systems at Site 2 are shown on Figure 2-2. The
wetland boundaries were determined by noting visible changes in vegetation,
soils, and/or hydrology.

3.3 SITE 3. The boundaries of the wetlands identified at Site 3 are shown on

Figure 2-3. O0Of the approximate 15 acres encompassed by the study area,
approximately 6.7 acres are jurisdictional wetlands (Table 3-4).
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Table 3-3
Wetland Classes of the Site 2 Study Area
NAS Cecil Field, Jacksonville, Florida

Indicator Species

Wetland Class (Common Name) Approximate Acreage
Palustrine Emergent Persistent rushes, sedges, royal fern, cattails, and 0.5
hatpins
Palustrine Forested Broad-Leaved sweetgum, swampbay, red maple, red 3.5
Deciduous bay, slash pine, and cinnamon fern
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Table 3-4
Wetland Classes of the Site 3 Study Area
NAS Cecil Field, Jacksonville, Florida

Indicator Species

Wetland Class {Common Name) Approximate Acreage

Palustrine Emergent Persistent black willow, wax myrtle, cattails, 0.5

rushes, anagallis, Scirpus, and dotted

smartweed
Palustrine Forested and Scrub-Shrub red maple, wax myrtle, red bay, 6.2
Broad-Leaved Deciduous swampbay, sweetbay,

hatpins, and bush beard

biuestem
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The wetland system located in Site 3 includes three wetland classes. Wetlands
at the northeastern corner are Palustrine Emergent Persistent (Cowardin, 1979)
(Figure 2-3). The remaining area varies between palustrine forested and
palustrine shrub-scrub broad-leaved deciduous and evergreen classes. Due to
recent disturbances, it is difficult to separate these classes within the
wetland without some low altitude aerial photographs. This wetland area
slopes gradually down to the east into the canal and Rowell Creek. The
palustrine emergent depression area is to be fed from shallow groundwater and
pooling from sheetflow runoff.

Soils examined in this wetland are poorly drained Typic haplaquods and consist
sand and loamy sand. Construction debris, fill material, and rock fragments
were intermixed with native material in several locations. Soils are various
shades of brown (2.5Y 5/2) and gray (lOYR 4/2) with mottling abundance as
great as 40 percent; mottling occurs with a few inches of the ground surface
and extends at least to a depth of 16 inches. The soils in this area have
been mapped as Arents and Ridgeland fine sand. Soils examined at the wetland
exhibit characteristics typical of the Arents, which have been reworked by
man-made, earth-moving activities. Characteristic typical of the Ridgeland
fine sand, however, were not observed. The modification inherent in the
Arents may explain the absence of Ridgeland characteristics.

Dominant vegetative species identified in the emergent area include black
willow and wax myrtle in the tree layer; Scirpus sp., cattails, and rushes
(Juncus effusus) in the shrub/sapling layer; dotted smartweed, anagallis
(Anagallis arvensis), and Juncus sp. in the herbaceous layer.

The overstory in the scrub-shrub and forested areas were dominated by wax
myrtle, red maple, red bay, and sweetbay. The understory included baccharis,
wax myrtle, red maple, red bay, and sweetbay. The vines identified included
muscadine grape and Virginia creeper. The herb layer contains eupatorium
(Eupatorium sp.), bush beard bluestem (Andropogon glomeratus), and hatpins
among others.

3.4 SITE 4. Of the approximate 30 acres of the Site 4 study area,
approximately 4.5 acres are jurisdictional wetlands (Table 3-5). Palustrine
Emergent Persistent communities occupy much of this wetland system (Figure 2-
4). The remainder of the area contains Palustrine Forested Broad-Leaved
Deciduous communities. Both communities within this system’s moisture regime
are influenced by sheetflow and ditch diversion runoff as well as flooding
from Lake Fretwell.

Soil examined in this wetland are poorly drained Typics and Typic haplaquods
and consist primarily of loamy sand, with intermixed sand and loam. Soils are
brown (7.5YR 7/1) and gray (1OYR 3/2) and exhibit well-developed mottling, the
abundance of which is as much as 40 percent. Observed indicators of hydric
soil include sulfidic odor, high organic content, gleyed or low-chroma colors,
and organic streaking. The soils in this area have been mapped as Ridgeland
fine sand, but characteristics typical of the Ridgeland were not observed.
Removal or filling from base activities may be responsible for the absence of
Ridgeland characteristics.
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Table 3-5
Wetland Classes of the Site 4 Study Area
NAS Cecil Field, Jacksonville, Florida

Indicator Species

Wetland Class {Common Name) Approximate Acreage
Plustrine Emergent Persistent black willow, wax myrtle, cattails, 1.5
rushes, anagallis, Scirpus, and dotted
smartweed
Palustrine Forested and Scrub-Shrub red maple, wax myrtle, red bay, 3.0
Broad-lLeaved Deciduous swampbay, sweetbay, hatpins, and

bush beard biuestem
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The Emergent Persistent community is dominated by a herbaceous layer
containing cinnamon fern, hatpins, redroot, foxtail clubmoss (Lycopodium
alopecuroides), royal fern, and hooded pitcher plant among others.

The forested area’'s overstory is dominated by pond pine, slash pine, wax
myrtle, sweetgum, swamp bay, and sweet bay. The understory contains wax
myrtle, swamp bay, sweet bay, sweetgum, red maple, and baccharis with the herb
layer dominated by royal fern and cinnamon fern.

3.5 Site 5. Approximately 3.2 acres of jurisdictional wetlands were
delineated at Site 5 (Table 3-6) (Figure 2-5). The wetland system located at
Site 5 consists of two wetland classes joined by a ditch (Figure 2-5). The
moisture regime of the northern Palustrine Emergent Persistent wetland is
influenced by a shallow water table, sheetflow, and ditch diversion runoff
from upslope areas. The Emergent wetland area flows into the Palustrine
Forested Broad-Leaved Deciduous wetland during times of heavy precipitation
(Figure 2-5).

Soils examined in this wetland are poorly and very poorly drained Typics and
Typic haplaquods consisting of sand and loamy sand. Soils are gray (10YR 5/2)
and black (N 2.5), with brown (7.5YR 3/3) reddish brown (5YR 3/2) horizons
also developed. Mottled horizons are developed, with mottling abundance up to
30 percent. A prominent characteristic of the soils in this wetland is the
presence of a dense, well-cemented, hard pan horizon. This horizon occurred
at depths between 12 and 18 inches below ground surface; a soil probe could
not penetrate the layer. Organic streaking, gleyed or low-chroma colors, and
evidence of human alteration or reworking are also present. Soils in this
area have been mapped as Arents and Wesconnett fine sand (SCS, 1978).
Characteristics typical of the Arents were observed, but the soils lack
Wesconnett characteristics. The palustrine forested overstory is dominated by
sweetbay, swampbay, water ash, and bald cypress. The understory was dominated
by wax myrtle, black willow sweetbay, and swampbay. The herbaceous layer
consisted of royal fern, and cinnamon fern.

The palustrine emergent persistent area is dominated with red bay and black
willow in the overstory and cowbane (Oxipolis filiformis), redroot, fleabane
(Pluchea sp.), water lilies, and hooded pitcher plant in the herbaceous layer.

3.6 SITE 17. Approximately 1.1 of the 4 acres composing Site 17 were
identified and delineated as jurisdictional wetlands (Table 3-7; Figure 2-6).
The wetlands are dominated by a Palustrine Forested Broad-Leaved Deciduous
community (Figure 2-6). Runoff from upslope areas contribute water to this
poorly drained area. There are two small seasonal groundwater seep areas
located on the northern end of the study area. These seeps produce two
Palustrine Emergent Persistent wetlands (Figure 2-7).

Soils examined in the forested wetland are poorly and very poorly drained
Typic haplaquods and consist of loamy sand. Soil are black N(2.5) and gray
(10YR 7/1) and exhibit mottled horizons, with mottling abundance up to 20
percent. Sulfidic odor, high organic content, and organic streaking are
present. Soils in this area are mapped as both Wesconnett find sand and
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Table 3-6
Wetland Classes of the Site 5 Study Area
NAS Cecil Field, Jacksonville, Florida

indicator Species
Wetland Class (Common Name) Approximate Acreage

Palustrine Emergent Persistent red bay, black willow, red root, 2.2
fleabane, cowbane, hooded pitcher
plant, and water lilies

Palustrine Forested Broad-Leaved sweetbay, swampbay, water ash, bald 1
Deciduous cypress, wax myrtle, royal fern, and
cinnamon fern
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Table 3-7
Wetland Classes in the Site 17 Study Area Wetland System
NAS Cecil Field, Jacksonville, Florida

Indicator Species

Wetland Classes (Common Name) Approximate Acreage
Palustrine Forested Borad-Leaved sweetbay, swampbay, red maple, 0.9
Deciduous common persimmon, wax myrtle, and

cinnamon fern

Palustrine Emergent Persistent rushes, sedges, and arrowheads ' 0.2
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Ridgeland find sand; however, the reddish brown interval typical of the
Wesconnett and the pale brown colors typical of the Ridgeland were not
observed. Absence of these characteristics indicates disturbance from base
activities. The forested area within this wetland system is dominated by an
overstory consisting of sweetbay, swampbay, red maple, and common persimmon.
The shrub/sapling layer included sweetbay, red maple, wax myrtle, and
swampbay. The herb layer was dominated by cinnamon fern. The vine layer
included wild grape and honeysuckle (Lonicera japonica).

The smaller emergent persistent areas are made up predominantly of a

herbaceous layer. Herbs include Juncus sp., Carex sp., and Sagittaria sp.
These areas drain into and are surrounded by the forested wetlands.

3-13



4.0 FUNCTIONAL ASSESSMENT

4.1 METHODOLOGY. The wetlands associated with sites 1, 2, 3, 4, 5, and 17
were evaluated for their value and ability to perform certain wetland
functions. The functional assessment was completed using a computer model
called the Wetland Evaluation Technique (WET) (Adamus et al., 1987). Use of
this model results in a qualitative probability rating of HIGH, MODERATE, or
LOW for wetland functions and values in terms of social significance,
effectiveness, and opportunity. Details regarding the WET model objectives,
input parameters, and limitations are presented below in Section 4.1.1.

4.1.1 The WET Model WET is a "broad-brush" approach to wetland evaluation,
and is based on information about predictors of wetland functions that can be
gathered relatively quickly (Adamus et al., 1991). The objective of a WET
assessment 1s to evaluate the functions and values of a wide variety of
wetland types that occur in the United States using a method that is
reproducible and rapid.

WET evaluates functions and values in terms of social significance,
effectiveness, and opportunity. Functions are physical, chemical, and
biological processes or attributes of wetlands that are vital to the integrity
of the wetland system, and operate whether or not they are viewed as important
to society. Conversely, values are wetland attributes that are not
necessarily important to the integrity of the wetland system itself, but are
perceived a being valuable to society. Social significance assesses the
benefits a wetland provides to society in terms of its special attributes,
strategic location, and potential economic value. Effectiveness assesses the
capability of a wetland to perform a function due to its physical, chemical,
or biological characteristics. Opportunity assesses the ability of a wetland
to perform a function to its maximum level of effectiveness (US ACOE, 1991).

This characterization is done by answering a series of questions that
establish values for a set of variables that characterize a wetland and the
surrounding area. These variable values are subsequently analyzed by the
model in a set of interpretation keys that define the relationship between
wetland functions and values as defined in the technical literature. The
interpretation keys assign a qualitative probability rating of HIGH, MODERATE,
or LOW to functions and values in terms of Social Significance,Effectiveness,
and Opportunity.

The functions and values evaluated by the WET model are listed below:

Groundwater Recharge Sediment Stabilization
Groundwater Discharge Uniqueness/Heritage (values)
Wildlife Diversity/Abundance Sediment/Toxicant Retention
Floodflow Alteration Recreation (values)

Aquatic Diversity/Abundance Nutrient Removal/Transformation

Production Export
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Groundwater recharge is the movement (usually downward) of surface water,
whereas groundwater discharge is the movement (usually laterally or upward) of
groundwater into surface water (US ACOE, 1991). Processes that affect
groundwater movement include groundwater flow rates and storage capacity,
direction and location (within the wetland) of groundwater movement, and
evapotranspiration. Groundwater movement can be influenced by constricted
outlets in the wetland or by the presence of dams.

Floodflow alteration is the process by which peak flows from run-off, surface
flow, groundwater interflow and discharge, and precipitation enter a wetland
and are stored or delayed in their downslope journey (US ACOE, 1991).
Processes that affect floodflow alteration include magnitude and duration of
storms, run-off from upslope areas, above-ground storage capacity, below-
ground storage capacity, and position of wetland in the watershed.

Sediment stabilization consists both of shoreline anchoring and dissipation of
erosive forces (US ACOE, 1991). Shoreline anchoring is the stabilization of
soil at the water’'s edge or in shallow water by roots and other plant parts.
Dissipation of erosive forces is the lessening of energy associated with
currents, water level fluctuations, or groundwater flow. Processes affecting
sediment stabilization include energy associated with erosive forces,
frictional resistance offered by the wetland, position of the wetland relative
to the upland and incoming erosive forces, ability of wetland plants to anchor
the soil, and erodibility of uplands being protected.

Sediment/Toxicant Retention is the process by which suspended solids and
chemical contaminants such as pesticides and heavy metals adsorbed to them are
retained and deposited within a wetland. Deposition of sediments may
ultimately lead to removal of toxicants through burial, chemical breakdown, or
temporary assimilation into plant tissues (US ACOE, 1991). Factors affecting
sediment/toxicant retention include the amount of incoming sediment, particle
size and density of suspended sediment, difference in energy levels of
suspending forces within the wetland versus upcurrent areas, vertical layering
caused by salinity and temperature in waters bearing the sediment, floc-
culation, agglomeration, and precipitation, bioturbation and mobilization, and
storage capacity of the wetland.

Nutrient removal/transformation includes the storage of nutrients within the
sediment or plant substrate; the transformation of inorganic nutrients to
their organic forms; and the transformation and subsequent removal of on
nutrient (nitrogen) as a gas (US ACOE, 1991). Processes that affect nutrient
removal/transformation are biological uptake and processing, sedimentation and
accumulation of organic matter in the substrate, adsorption and nutrient
interactions with sediments, and chemical and microbial processes including
denitrification, nitrogen fixation, and ammonia volatilization.

Production export refers to the flushing of relatively large amounts of
organic material (specifically, carbon from net annual primary and secondary
productivity) from the wetland to downstream or adjacent deeper waters

(US ACOE, 1991). Factors affecting production export include productivity of
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potential food sources (macroscopic and microscopic), nitrogen-fixing ability
of potential food sources, and dispersal and cycling of potential food
sources.

Aquatic diversity/abundance is the support of a notably great onsite diversity
and/or abundance of fish or invertebrates that are mainly confined to the
water and saturated soils (US ACOE, 1991). Factors affecting this function
include water quality (physical and chemical), water quantity (hydroperiod,
flow, and depth), cover, substrate, interspersion, and availability and
quality of food sources.

Wildlife diversity/abundance is the support of a notably great onsite
diversity and/or abundance of wetland-dependent birds. This focus on birds
should in no way imply that other wetland-dependent wildlife are any less
important or dependent on wetlands, and future revisions of the WET model will
incorporate other vertebrate groups (US ACOE, 1991). The major factors
affecting this function include area size, availability of cover, availability
of food, availability of specialized habitat needs, spatial and temporal
arrangement of the aforementioned factors, isolation from disturbance, and
absence of contaminants.

Recreation includes both consumptive (e.g., sport fishing, food gathering,
hunting) and non-consumptive (e.g., swimming, canoceing, kayaking, birding)
forms of recreation that are water dependent and occur in either an incidental
or obligatory manner in wetlands (US ACOE, 1991).

Uniqueness/heritage includes use of wetlands for aesthetic enjoyment, nature
study, education, scientific research, open space, preservation of rare or
endemic species, protection of archaeologically or geologically unique
features, maintenance of historic sites, and an infinite number of other
mostly intangible uses.

Traditional methods of assessing wetland functions and values rely on
detailed, site-specific studies, or, more commonly, on professional judgement.
Detailed site-specific studies are time consuming and cost prohibitive and
professional judgement may have limited reproducibility (US ACOE, 1991). WET
was developed to strike a balance between these two approaches, and to provide
an evaluation technique that assesses most of the recognized wetland functions
and values, is applicable to a wide variety of wetland types, is reproducible
and rapid, and has a sound technical basis in the scientific literature.
Inherent in this approach are certain limitations and biases that should be
noted prior to interpreting the results.

For example, WET is designed to alert users to the probability that a
particular wetland performs specific functions, and to provide insight as to
the local, regional, and national significance of those functions. WET should
be used to provide one of many inputs into decision making processes regarding
the wetland evaluated. If further study is indicated, more quantitative
methods, such as the Habitat Evaluation Procedure (HEP) (USFWS, 1980) or the
Habitat Evaluation System (HES) (US ACOE, 1980) should be used. Further, the
WET model is primarily based on technical literature,with varying limitations
in study conclusions. In running the model, all 11 functions and values are
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evaluated for social significance, but only floodflow alteration, sediment/
toxicant retention, and nutrient removal/transformation are assessed for
opportunity. All 9 functions are evaluated for effectiveness. In addition,
unless a function or value is strongly "HIGH" or "LOW", the model has a
tendency to default to a "MODERATE" rating. Finally, the current version of
the model evaluates wildlife diversity/abundance in relation to wetland-
dependent birds, but not for other vertebrates.

4.1.2 WET Model Input Parameters Use of the WET model requires input of yes
or no answers for a series of 31 questions used to evaluate social
significance of the wetland, and 50 questions to evaluate the effectiveness
and opportunity of the wetland to perform a function. Information input into
the WET model was obtained from several sources, including discussions with
Naval Air Station environmental personnel, ABB Environmental Services
personnel, review of existing site reports, and onsite observations during the
field work. Input datasets for each wetland are provided in Appendix C.

4.2 RESULTS. The output of the WET model for wetlands associated with Sites
1, 2, 3, 4, 5, and 17 are summarized in Tables 4-1 through 4-6. Results from
the Social Significance, Effectiveness, and Opportunity functional assessments
are presented in the following sections.

4.2.1 Social Significance Evaluation A Social Significance Evaluation was
performed on the wetlands associated with each site. All wetlands received
the same social significance rating for all functions. An explanation for

these ratings is discussed below.

Each of the six sites is rated HIGH for three functions, including groundwater
recharge, groundwater discharge, and wildlife diversity/abundance. Sites 4 and
5 are also rated HIGH for uniqueness/heritage. The functions of sediment
stabilization, sediment/toxicant retention, nutrient removal/transformation,
and aquatic diversity/abundance are rated MODERATE for all six sites, while
floodflow alteration and recreation are rated as LOW.

The HIGH rating for groundwater recharge is a result of the presence of wells
in the area that may be utilizing groundwater. These wetlands are, therefore,
of potential value in terms of replenishing an aquifer for consumptive use.
The presence of a wetland-dependent threatened and endangered species resulted
in a HIGH rating for groundwater discharge, since this function may play a
significant role in maintaining habitat for the alligator. The HIGH rating
for wildlife diversity/abundance results from permitted hunting in these
areas. Hunting is a typical wildlife management tool in areas where wildlife
is abundant and natural predators are absent.

The LOW rating for floodflow alteration is explained by the presence of
potential hazardous waste sites, within or adjacent to the wetlands, that
could be inundated by flooding of the area. The potential for contaminant
release into floodwaters detracts from any potential benefit the wetlands
could perform in terms of a reduction in flooding downstream. Because the
wetlands are located on a military base, and have restricted public access and
reduced recreational use, a LOW rating for recreation was assigned to these
areas.
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Table 4-1
Summary of WET Results for Site 1
NAS Cecil Field, Jacksonville, Florida

Social
Significance Effectiveness Opportunity

Ground Water Recharge
Ground Water Discharge
Floodflow Alteration
Sediment Stabilization
Sediment/Toxicant Retention
Nutrient Removal/Transformation
Production Export

Wildlife Diversity/Abundance
Wildlife D/A Breeding
Wildlife D/A Migration
Wildlife D/A Wintering
Aquatic Diversity/Abundance
Uniqueness/Heritage
Recreation

PR+ xR 22 30nx

* 0 NP m a2 DTiminn e
* ok ok ok ok ok ok % I % I % *

Note: "H" = High, "M" = Moderate, "L" = Low, "U" = Uncertain, and
"vv'g jdentify conditions where functions and values are not evaluated.



Table 4-2
Summary of WET Results for Site 2
NAS Cecil Field, Jacksonville, Florida

Social
Significance Effectiveness Opportunity

Ground Water Recharge
Ground Water Discharge
Floodflow Alteration
Sediment Stabilization
Sediment/Toxicant Retention
Nutrient Removal/Transformation
Production Export

Wildlife Diversity/Abundance
Wildlife D/A Breeding
Wildlife D/A Migration
Wildlife D/A Wintering
Aguatic Diversity/Abundance
Uniqueness/Heritage
Recreation

PR+ a2 R0 mm
L e ol s oI R e s s s o o e o
oA A o F o * T % I ¥ ¥

Note: "H" = High, "M" = Moderate, "L" = Low, "U" = Uncertain, and
"x"'s identify conditions where functions and values are not evaluated.
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Table 4-3
Summary of WET Results for Site 3
NAS Cecil Field, Jacksonville, Florida

Social
Significance Effectiveness Opportunity

Ground Water Recharge

Ground Water Discharge
Floodflow Alteration
Sediment Stabilization
Sediment/Toxicant Retention
Nutrient Removal/Transformation
Production Export

Wildlife Diversity/Abundance
Wildlife D/A Breeding
Wildlife D/A Migration
Wildlife D/A Wintering
Aquatic Diversity/Abundance
Uniqueness/Heritage
Recreation

PR+ +xm 2220 mm
L O vl N sl s C-qita oo ois ofa ofs ol
ok E ok ok ok A * DI * D A *

Note: "H" = High, "M" = Moderate, "L" = Low, "U" = Uncertain, and
"t"'g identify conditions where functions and values are not evaluated.
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Table 4-4
Summary of WET Resuits for Site 4
NAS Cecil Field. Jacksonville, Florida

Social
Significance Effectiveness Opportunity

Ground Water Recharge
Ground Water Discharge
Floodflow Alteration
Sediment Stabilization
Sediment /Toxicant Retention
Nutrient Removal/Transformation
Production Export

Wildlife Diversity/Abundance
Wildlife D/A Breeding
Wildlife D/A Migration
Wildlife D/A Wintering
Aquatic Diversity/Abundance
Uniqueness/Heritage
Recreation

(s o BRI s ol G4l e o3 a o

B vl il anlo oI - acila s fe i es iC N
* % ok A o o o A T H T O *

Note: "H" = High, "M" = Moderate, "L" = Low, "U" = Uncertain, and
"kn’g jdentify conditions where functions and values are not evaluated.
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Table 4-5
Summary of WET Results for Site 5
NAS Cecil Field, Jacksonville, Florida

Social
Significance Effectiveness Opportunity

Ground Water Recharge
Ground Water Discharge
Floodflow Alteration
Sediment Stabilization
Sediment /Toxicant Retention
Nutrient Removal/Transformation
Production Export

Wildlife Diversity/Abundance
Wildlife D/A Breeding
Wildlife D/A Migration
Wildlife D/A Wintering
Aquatic Diversity/Abundance
Uniqueness/Heritage
Recreation

(i o JECHNE I S e il e slle o)

L i e ol S e s oite vt Ol oy
® ok % ok ok ok * ok T ok T o4 %

Note: "H" = High, "M" = Moderate, "L" = Low, "U" = Uncertain, and
"¥n'g jdentify conditions where functions and values are not evaluated.
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Table 4-6
Summary of WET Results for Site 17
NAS Cecil Field, Jacksonville, Florida

Social
Significance Effectiveness Opportunity

Ground Water Recharge
Ground Water Discharge
Flocdflow Alteration
Sediment Stabilization
Sediment/Toxicant Retention
Nutrient Removal/Transformation
Production Export

Wildlife Diversity/Abundance
Wildlife D/A Breeding
Wildlife D/A Migration
Wildlife D/A Wintering
Aquatic Diversity/Abundance
Uniqueness/Heritage
Recreation

EFEREE 0 X2 2 0mm

* xOmpm oD ODm e
* % A o A o o o T 4 o %

Note: "H" = High, "M" = Moderate, "L" = Low, "U" = Uncertain, and
"*n/s identify conditions where functions and values are not evaluated.
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4.2.2 Effectiveness and Opportunity Evaluation The effectiveness and
opportunity evaluation assesses the capability and opportunity of a wetland to
perform functions. The evaluation has three levels of assessment. Each
successive level adds to the information gathered during previous levels to
build a more detailed characterization of the wetland and the surrounding
area. The level(s) chosen depend on time and information available, as well
as the confidence required. The level 1 evaluation can be conducted in the
office using information resources such as USGS topographic maps, county soil
surveys, aerial photos, National Wetland Inventory maps, and site reports. A
Level 2 assessment requires a site visit for observation and data collection.
A Level 3 assessment requires detailed, and sometimes long term, physical,
chemical, and biological monitoring data from the wetland site.

Using the information resources described above, and information obtained
during the site visit, a Level 1 and 2 effectiveness and opportunity
evaluation were conducted for all wetlands associated with Sites 1, 2, 3, 4,
5, and 17. As shown on Tables 4-1 through 4-6, effectiveness and opportunity
ratings are similar for Sites 1, 2, and 3, and for Sites 4 and 5.
Effectiveness and opportunity ratings differed for Site 17. Results are
presented for each group of wetlands below.

4.2.2.1 Sites 1, 2, and 3 These wetlands are all adjacent to Rowell Creek,
downstream of the dam, and are in close proximity to one another. All three
study areas received the same effectiveness and opportunity rating for all
parameters with the exception of wildlife diversity/abundance for breeding
and wintering birds. 1In these cases, Sites 1 and 2 received HIGH ratings for
these functions, whereas Site 3 received a LOW rating.

For the remaining functions, groundwater discharge, floodflow alteration,
sediment stabilization, sediment/toxicant retention, and nutrient
removal/transformation were all rated HIGH, whereas production export was
rated MODERATE, and groundwater recharge, wildlife diversity/abundance for
migrating birds, and aquatic diversity/abundance were rated LOW.

The HIGH effectiveness rating for groundwater discharge is primarily explained
by the relatively shallow water table in the area, coupled with high annual
precipitation rates, resulting in saturated soil conditions. The location of
sites 1, 2, and 3 downstream of the dam may also explain the HIGH rating for
groundwater discharge, since the pressure head often increases downstream from
dams (Adamus, 1991). The HIGH effectiveness and opportunity ratings for
floodflow alteration are due to undeveloped and unpaved wetland areas along
Rowell Creek that have the capacity for surface water areas to greatly expand
during flooding. In addition, the large size of the watershed in comparison
to wetlands in Sites 1, 2, and 3 creates a greater opportunity for potential
floodflow alteration in these areas. HIGH ratings for sediment stabilization
can be attributed to the presence of herbaceous, scrub-shrub, or forested
vegetation in each of these three wetlands. The presence of such vegetation
will tend to bind sediments and soils and dissipate erosive forces during
flooding. The HIGH effectiveness rating for sediment/toxicant retention is a
result of constricted outlets, substantial erect vegetation within the
wetlands, and generally low velocity of water movement in these areas,
attributable to the gradual topographic gradient. The HIGH opportunity rating
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for sediment/toxicant retention is attributable to potential sources of
contamination in the vicinity of these wetlands. The HIGH rating for nutrient
removal/transformation can be explained by the same characteristics that leads
to sediment retention in these wetlands. Other factors that contribute to
nutrient removal and transformation in these systems include low water
velocity, presence of significant vegetation with little or no dead forested
or scrub-shrub areas, and saturated, fine, mineral soils. The result of these
factors is an environment that is effective in removing significant amounts of
nutrients and transforming nitrogen into its gaseous form. Finally, the
wetland associated with Sites 1 and 2 received HIGH ratings for wildlife
diversity/abundance for breeding and wintering birds, whereas the wetland
associated with Site 3 received a LOW rating for these parameters. These
differences can be explained by the relatively dense vegetation providing food
and cover in Sites 1 and 2, and relatively large area when compared to Site 3.
In addition, these wetlands are located in a relatively large (3600 acre)
watershed in an area of high rainfall. Such watersheds provide a greater
source of nutrients to the wetland, which can be utilized by breeding bird
populations. This is also important in the support of wintering birds in
areas such as Northern Florida, where surface water does not freeze in the
winter. Conversely, although Site 3 is within the same watershed, it is
greatly disturbed and supports large areas of early successional plant growth.
Although such an area is likely to provide appropriate cover, many of the
other needs of breeding or wintering bird populations would not be met (e.g.,
food sources or lack of disturbance). Other factors that may contribute to
the LOW rating for Site 3 include the lack of permanent outlets coupled with
potential sources of toxins.

The LOW effectiveness rating for groundwater recharge is a result of the
relatively flat terrain and slow infiltration rates of soils in these areas.
Field observations confirmed many factors contributing to the slow
infiltration rates, including saturated conditions, and the existence of a
hardpan layer at shallow depths in some areas. In addition, all three sites
contain both inlets and outlets, and Sites 2 has surface drainages. These
features result in less standing water in these areas, and a concommittant
reduced effectiveness in groundwater recharge. In addition, all three
wetlands received a LOW rating for aquatic diversity/abundance. This is
primarily the result of the relatively small size of the wetlands (i.e., less
than 40 acres), restricted outlets, potentially toxic inputs, and saturated
conditions. Finally, all three sites received a LOW rating for wildlife
diversity/abundance of migrating birds. Since these sites are located in a
high precipitation region, and there are numerous wetlands within the same and
nearby watersheds, this reduces the importance of any one wetland for use by
migrating birds.

4,2.2.2 Sites 4 and 5 Wetlands associated with Sites 4 and 5 differ from
those further downstream, in that they are located upstream of the dam on
Rowell Creek that occurs between Sites 4 and 3. Upstream of the dam, Lake
Fretwell provides recreational facilities, in the form of a boating pavilion,
and supports a small resident alligator population. For both sites 4 and 5,
three functions (groundwater recharge, wildlife diversity/abundance for
migrating birds, and aquatic diversity/abundance) were rated LOW, two
(groundwater discharge and production export) were rated MODERATE, and six
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(floodflow alteration, sediment stabilization, sediment/toxicant retention,
nutrient removal/transformation, and wildlife diversity/abundance for breeding
and wintering birds) were rated HIGH.

Groundwater discharge for wetlands associated with Sites 4 and 5 was rated
MODERATE. This reduced rating from those observed for Sites 1, 2, and 3 is
due to the presence of a dam located immediately downstream of these two
wetlands. 1In particular, this surface water impoundment, coupled with high
precipitation rates potentially result in a greater amount of water entering
the system from surficial runoff than from groundwater discharge. These
factors, in addition to the relatively flat terrain and surface drainages in
Site 5, also contribute to the LOW effectiveness rating for groundwater
recharge.

HIGH ratings for floodflow alteration, sediment stabilization,
sediment/toxicant retention, and nutrient removal/transformation at Sites 4
and 5 can be explained by similar characteristics seen in Sites 1, 2, and 3.
For example, there are large, undeveloped areas, with a large capacity for
water storage, resulting in a HIGH rating for floodflow alteration. In
addition, the existence of forested or scrub-shrub vegetation provides
frictional resistance to moving water. Similarly, substantial vegetation and
low water velocity due to the relatively flat terrain, as well as potential
contamination sources near these wetlands, contribute to the HIGH ratings for
sediment stabilization, and sediment/toxicant retention. These
characteristics, plus the saturated, fine, mineral soils observed in the
field, contribute to the HIGH effectiveness rating for nutrient

removal /transformation, as discussed for wetlands associated with Sites 1, 2,
and 3.

The HIGH rating for wildlife diversity/abundance for breeding and wintering
birds in Site 4 is due to the long, narrow shape, providing edge both to the
west of the wetland, and on the east, along Lake Fretwell, as well as
variation in vegetation classes within the wetland. For the wetland in Site
5, the HIGH rating is primarily due to diversity in vegetation composition,
including dense scrub-shrub areas, which may provide ample cover and food.

The LOW ratings for wildlife diversity/abundance for migrating birds. As
discussed for Sites 1, 2, and 3, the location of Sites 4 and 5 in a region
with abundant wetlands that do not freeze in the winter reduces the importance
of any one wetland for migratory birds.

Finally, the LOW rating for aquatic diversity/abundance is primarily the
result of the relatively small size of the wetlands (i.e., less than 40
acres), restricted outlets, potentially toxic inputs, and saturated
conditions.

4.2.2.3 Site 17 The wetland associated with Site 17 is a small area ( 1.1
acres), located north of Site 2, and south of Site 3. This area is primarily
inundated from surface water runoff, however, it is within the same watershed
as the other sites, and can be expected to flood during extremely high water
conditions. This wetland received a MODERATE rating for floodflow alteration
and production export, a HIGH rating for groundwater discharge, sediment
stabilization, sediment/toxicant retention, nutrient removal/transformation,
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and wildlife diversity/abundance for breeding and wintering birds, and a LOW
rating for groundwater recharge, wildlife diversity/abundance for migrating
birds, and aquatic diversity/abundance.

The reduced rating for floodflow alteration in comparison to the other sites
can be explained by its size and location relative to Rowell Creek. Although
this wetland is comprised of a large depression that could potentially store
floodwater, it is only one acre in size, and is much further away from Rowell
Creek than the other wetlands in this system. It would only flood from the
creek during extreme flood events, and due to its small size, would offer
little in terms of floodflow alteration. The LOW rating for groundwater
recharge is attributable to the small size of the site, and little standing
water, resulting in little effectiveness in terms of groundwater recharge. The
LOW rating for wildlife diversity/abundance during migration is primarily due
to the small size of the wetland and no open water. Its location in a region
with numerous wetlands reduces the importance of this site for migrating
birds. Its small size and lack of standing water contributes to the LOW rating
for aquatic diversity/abundance.

The HIGH ratings for groundwater discharge, sediment stabilization,
sediment/toxicant retention, and nutrient removal/transformation can be
explained by factors similar to those observed for the other wetlands at NAS
Cecil Field. For example, the relatively shallow water table and high
precipitation rates have the potential for promoting groundwater discharge
into the wetland. Substantial vegetation in the area provides frictional
resistance to moving water, whereas the relatively flat topography and nearby
source of potential contamination contribute to sediment stabilization and
sediment/toxicant retention. Likewise, these conditions, plus the fine,
mineral soils result in a situation that is highly effective for nutrient
removal/transformation.

Finally, as discussed for the other sites, the HIGH rating for wildlife
diversity/abundance for breeding and wintering birds can be explained by the
site’s location in a large watershed, which is a potential nutrient source,
and the regional location in an area where surface water does not freeze
during the winter months.

4.3 CONCLUSIONS. All wetlands associated with Sites 1, 2, 3, 4, 5, and 17
were evaluated for several functions and values in terms of social
significance, effectiveness, and opportunity. The details regarding the
assignment of ratings were provided in Sections 4.1 and 4.2. Interpretation
of the reported results is provided below.

Sites 1 and 2 are in close proximity to one another, and effectively represent
one interacting wetland system. In contrast to much of the surrounding area
that has been planted in pine forests, both areas support unique and
relatively irreplaceable vegetational communities that support an abundance of
wildlife. Site 1 contains a cypress dome with numerous mature bald cypress
trees and associated mature hardwood species, whereas Site 2 contains a
floodplain swamp and bottomland forest that also supports mature bald cypress
trees. The ecological diversity in these areas was confirmed through the
observation of numerous wildlife species representing all trophic levels.
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These included direct observation of individuals and signs of numerous lower
trophic level organisms (e.g., insects, rodents, and armadillo), as well as
direct observation of several predators, including barred owl, screech owl,
sharp-shinned hawk, pygmy rattlesnake, water moccasin, and other water snakes.
Disturbances of potential sources of contamination in these areas and creation
of access corridors would likely result in increased siltation in the
bottomland forests, and would have detrimental effects on the local ecosystem
by reducing the width of the existing forest corridor in these areas. Recent
studies have shown that such fragmentation in forest width has detrimental
effects on breeding songbirds, and likely would adversely affect other
organisms as well (Line, 1994). A breeding bird survey would further document
use of these areas by songbirds.

Site 3 has already been significantly disrupted, by bulldozer activity within
the site and in a large area surrounding the site. Wildlife diversity and
abundance in this area was observed to be low. However, Site 3 did rank HIGH
for several functions, such as groundwater discharge, floodflow alteration,
sediment stabilization, sediment/toxicant retention, and nutrient
removal/transformation. Since the inherent vegetation and soil
characteristics prior to disturbance contributed to these effectiveness
ratings, any further disturbances in this area should consider mitigation
efforts to minimize the loss of these wetland attributes.

Sites 4 and 5 are directly adjacent to Lake Fretwell, a base-wide picnic and
recreational facility. These areas were observed to support not only an
endangered species, the American Alligator, but also numerous unique plant and
animal associations. Both areas support well established populations of bog-
like insectivorous plants, such as sundew and pitcher plant, which may be
difficult to re-establish following disturbance. Site 5 also contains a
diversity of vegetation classes throughout the site, as well as mature cypress
trees, especially along the southern edge. Several species representing all
trophic levels were observed using sites 4 and 5, including the American
Alligator, great blue heron, sharp-shinned hawk, anhinga, osprey, pygmy
rattlesnake, various turtles, armadillo, and numerous furbearing animals. In
addition to wildlife uses of these two sites, Site 5, in particular likely
serves as a wetland filter for surficial runoff prior to being discharged to
Lake Fretwell. Disturbance in this area has already been initiated, through
the installation of numerous monitoring wells. It is recommended that
appropriate mitigation measures be implemented to prevent the loss of
attributes and functions associated with these wetland systems.

In an area surrounded by numerous acres of planted pine trees, which provide
little vegetation diversity to support wildlife, Site 17 is comprised of a
hardwood stand. Numerous wildlife species were observed in this area,
including cottontail rabbit, armadillo, white tailed deer, and sharp shinned
hawk. 1In addition to its functional value in support of wildlife diversity
and abundance, the vegetation and topography at Site 17 are effective in
sediment stabilization, by offering frictional drag and dissipating erosive
forces. It is recommended that disruptive activities in this area be
minimized to maintain the functions and values associated with these wetland
systems.
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APPENDIX A

Dominant Plant Species Observed at the Sites



PLANT LIST FOR SPECIES OBSERVED AT NAS CECIL FIELD @

COMMON NAME

SCIENTIFIC NAME

Netted chain fern

Woodwardia areolata

Virginia chain fern

Woodwardia virginica

Resurrection fern

Polypodium polypodioides

Bracken fern

Pteridium aquilinum

Climbing fern

Lygodium japonicum

Royal fern

Osmunda regalis

Cinnamon fern

Osmunda cinnamomea

Foxtail clubmoss

Lycopodium alopecuroides

Longleaf pine

Pinus palustris

Loblolly pine

Pinus Taeda

Pond pine Pinus serotina

Slash pine Pinus elliotii
Baldcypress Taxodium distichum
Arrowhead Sagittaria latifolia

Cane Arundinaria gigantea
Broomsedge Andropogon glomeratus
Rushes Scirpus sp.

Sedges Carex sp.

Cattail Typha latifolia

Yellow-eyed grass

Xyris sp.

Saw palmetto

Serenoa repens

Dwarf palmetto Sabal minor
Redroot Lachnanthes caroliniana
Hat pins Eriocaulon decangulare

Bog buttons

Lachnocaulon anceps




Wax myrtle

Myrica cerifera

Black willow

Salix nigra

Alder Alnus serrulata
Laurel Oak Quercus laurifolia
Water Oak Quercus nigra

Stinging nettle

Urtica dioica

Dotted smartweed

Polygonum punctatum

Sweetbay

Magnolia virginiana

Spatterdock

Nuphar luteum

Round-leaved sundew

Drosera rotundifolia

Hooded pitcher plant

Sarracenia minor

Sweetgum

Liquidambar styraciflua

Sand blackberry

Rubus cuneifolius

Blackberry

Rubus sp.

Wild black cherry

Prunus serotina

Rabbit bells

Crotalaria rotundifolia

Poison sumac

Toxicodendron vernix

Titi Cyrilla racemiflora
Gallberry Ilex glabra
Red maple Acer rubrum

Muscadine grape

Vitis rotundifolia

Virginia creeper

Parthenocissus quinquefolia

St. Johnswort

Hypericum fasciculatum

Loblolly bay

Gordonia lasianthus

Swamp bay Persea palustris
Red bay Persea borbonia
Dogwood Cornus foemina

Meadowbeauty

Rhexia virginica




Scarlet pimpernel

Anagallis arvensis

Persimmon

Diospyros virginiana

Water Ash

Fraxinus caroliniana

Yellow jessamine

Gelsemium sempervirens

Bugleweed

Lycopus virginicus

Purple gerardia

Agalinus purpurea

Trumpet creeper

Campsis radicans

Ragweed

Ambrosia sp.

Flat topped goldenrod

Euthamia minor

Goldenrod

Solidago fistulosa

Wild lettuce

Lactuca sp.

Dog fennel

Eupatorium capillifolium

Climbing hempweed

Mikania scandens

Sunflower

Helianthus angustifolius

Camphor weed

Pluchea odorata

Golden ragwort

Senecio aureus

(1) Arranged in taxonomic order
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Magp Unit Name -

(Series and Phase): K, Jaefot e S ' Orainage Class: _ D>

Field Observations

Taxonomy (Subgroup) 7 24@ ] EE Ha P (ao (/OO'( Confirm Mapped Typs? Yes @\x

Profile Descnutlom
Depth . Matrix Color Mortde Colors Motﬁo Texture, Concretions,

(inches) Horizon {Munseli Moist) {Munseil Moist) Abyndance/Contrast  Structure, aete.
[roats PII\& flﬁ““rd[ef

0-3 SYR 313 Sera o
: : i oMy’ 5t
3 g nNas/ Loy 2/ 5% biadAZ wS/;an#\roqum
: T EODLWNLLS St
£ 4 loye 2/, _Nas/ _20% wehide saddw plack spot
~ - O‘/xd:)monku

Hydric Soil Indicators:

— Histosol —.Concrstions
Ik —__Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils
— Suifidic Odor . Orgenic Streaking in Sandy Soils
— Aquic Moisture Regime __Listed on Local Hydric Soils List
—_ Reducing Conditions ___ Listed on National Hydric Soils List
___Gleyed or Low-Chroma Colors ___ Other (Expiain in Remarks)

Remarks: :Dld (\Q—;" See *—’(\‘o\_/ dC(J’#—' N/ IDQJQ berA col(a>/s
discussed . .o Sﬁl{'cu\oj» N‘Cuf’[)fd cecrelr

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes Na_ (Circle) {Clrcle)
Wetland Hydrology Present? Yes w *
Hydric Soiis Present? Yes N& is this Sampling Point Within a Wetland? Yes No

Remarks:

Approved sy HEﬁEIEE g,gi
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. . DATA FORM
' ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

ProjectSite: NAS Cecil Fosa [

pSe [

Applicant/Owner:  ARR -ES [ MAV Y

Date: LYASYAAS
County: __ ()

Investigator: __ Qa4 21l

State: ¢ .

-
Do Normai Circumstances exist on the site?

Is the site significantly disturbed (Atypical Situation)?

Is the area a potentiai Problem Area?
(If needed, explain on reverse.)

e —

Yes No Community 1D:
Yes No Transect {D:
Yes No | PlotID:

w‘

VEGETATION
F Dominant Plant Speaies ., Stratum __ Indicator Dominant Plant Scecies Stratum _ Indicator
1. Acer rubyvm T cAC |%e._ Vibs yotvacldola,  H- A
2. Ae el rubrom s HC | 0.
3._|lec alelbry S EACW | 1.
o Myrica celifara, S FAC + |12 _
s Vihs jofvadifolion N\ _EAC |13
6. SporoNoca Tepens S FACL | 1a
7. Dsmunclew cinpamomes. H-  FACWH| 15,
8. | lex ﬁylal'ra- H AW | 1e.

Percant of Dominant Species that are OBL, FACW or FAC
{exciuding FAC-).

Remarks:

P\a/\kd- P! e oMCo

50" prnes > £0fo (VESN
_scoadreecd cinnae Lorn

HYDROLOGY

__Recorded Data (Describe in Remarks):
— Stream, Lake, or Tide Geuge
_\Ao

___ Other
Recorded Data Avaiiabie

__ Aerisl Photographs
Field Observations:

Depth of Surface Water: A Z:A (in.)
Depth to Free Water in Pit: [/ A (in.)
Depth to Saturated Soil: L= (in)

Wetland Hydrology Indicators:
Primary indicators:
—Inundated
___Saturated in Upper 12 Inches
___ Water Marks
— Drift Lines
___Sediment Deposits
___Drainage Patterns in Wetlands
Secondary indicators (2 or more required):
___Oxidized Root Channsis in Upper 12 Inches
— Water-Stained Leaves
__ Local Soil Survey Data
_ FAC-Neutral Test
__ Other (Explain in Remarks)

Remarks: Fla‘“fd )C"/\‘Q oo




Map Unit Name ) *

(Series and Phase): Wescon f\e'H' ) ‘ Drainage Class: y PD

o ) d Fieid Observations )
Taxonomy (Subgroup): - ! !‘g\b %cwo Confirm Mapped Type? Yes (No

Profile Descrintion:

Depth . Matrix Color Motde Colors Motte Textura, Concretions,

(inches) Horizon {(Munseil Moist) {Munseii Moist) Abundance/Contrast  Structure, etc.

24 NEXY | [oap - lugh ogad
ey N2S/ oRHA 1S _loamy sovof

Hydric Soil Indicators:

Histosol ___Concretions
Histic Epipedon _@h Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor __\Organic Stresking in Sandy Soils

— Aquic Moisture Regime ____Listed on Local Hydric Soils List

— Reducing Conditions ___Listed on Nationai Hydric Soils List

—_Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)

Remarks: Stcuns Fnrgers black ’
Y-l + - pldoth‘HLl block W/Scu\o( (H,l«d-'-e) SP)cg,‘H-GI‘POI 74/071100

UQ/ §aW H\L /?d ‘U'/\— , b,] M }PCZ#- 77” L\/PJ( .)/‘/\—Q:f JC’IY'PJ

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) {Clrele)

Wetand Hydrology Present? Yes No 3
Hydric Soils Present? Yes No Is this Sampling Point Within 8 Wetland? Yes No
Remarks:

— Approved =y Hﬁﬁiffi 3/33
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Lyt L N
‘ R L - |
ProjectSite: NAS Ceci| Freld [PsC | + Date: __|0lis /a3
Applicant/Owner: __ABB-ES [/ pMAVY County: _Dyvau
Investigator: n e __ State: S\ |l
Do Normal Circumstances exist on the site? Community 1D:
Is the site significantly disturbed (Atypical Situation)? Yes Transect {D:
Is the area a potential Problem Area? Yes Plot iD:
(If needed, explain on reverse.)
M

-\f\' = \j;u\'\\,\/V‘ ~g

VEGETATION
Dominant Plant Speaies ., Stratum _ I[ndicator Dominant Plant Scecies ' Stratum  Indicator
PR WS il g v T NNy >
R Sy CQAMA ) L— ’(l 10,\ Ly ~ Vot o~ =
s o Mo e N
A% Lot e e T A VAN R ’r 12};' R A:'f/
5. ML T s = lgge o Y e
K B i Ay O ] ~ 18,5 s ‘H’ CDV".,“/“‘
N P ES 5 18T TN R N .
Il g\t o ConuiQnan < 18, o LAY B
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). ‘
Remafks:“:.\ case o oA - )\\\, o et 0 IEROPR WJ__"-" ] VT
L S A A LN ANy E XTI e 5 4 )
Vel s v Yl Aol PV ol e wof SRLts 1Ly Pe

N Y (SR W c A s R N ~
HYDROLOGY
___Recorded Data (Dascribs in Remarks): Wetand Hydroiogy Indicators:
___Stream, Lake, or Tide Geuge Primary Indicators:
___Aarisl Photographs —_Inundated
\/ ___ Other \/ Saturated in Upper 12 Inches
No Recorded Data Availablie ~y/Water Marks
__ Drift Lines
___Sediment Deposits
Field Observations: _\(ﬁrainago Patterns in Wetands
Secondary indicators (2 or more required):
Depth of Surface Water: ) l & (in.) ___ Oxidized Root Channeis in Upper 12 Inches
— Water-Stained Lesves
Depth to Free Water in Pit: 1O (in.) __Locai Sail Survey Data
___FAC-Neutrai Test
Dopth to Saturated Soil: (p {in. — Other (Explain in Remarks)
Remarks: Hyess) ng Trunks
Sheklow™root 5(45"’9""3




Map Unit Namae . o . ‘bt o
(Series and Phase): N Lo AT ' Orainage Class: V ! I»

o - ~y 7 “isia Ubservations
Taxonomy (Subgroup): | \_4 g-/"- i Confirm Mapped Type? Yes. )
Profile Deseriotion: '
Depth . Matrix Color Motde Colors Mottle Texture, Concretion:
{inches) Horizon _  {Munseil Moist) {Munseti Moist) ) Abugancol(:ontrast Structure, ete. .

L ~ )
O‘\ nNve - // /‘J/A =00y So . B !
J:/7 DV R (.0/“( jpy R 2/ 2 1O D Loom-. = 70
l‘\- . . (\J 2.4 /OCL/Q

-0 JOMP 3/) m/oUR B2 ooy T X
1o =10 2,5Y 2.5/t N 2.5 2594 o y 1 )
Hydric Soil indicators:

— Histosoel — Concretions

__ Histic Epipedon ___High Organic Content in Surface Layer in Sandy Soils

—__ Sulfidic Odor X Orgenic Streaking in Sandy Soiis

—_Aquic Moisture Regime ___Listed on Local Hydric Soils List

— Reducing Conditions __Listed on National Hydric Soils List

X Gleyed or Low-Chroma Colors ___ Other {Explain in Remarks)
Remarks: I,:) TR L )

(D Rl e S \\ AL A3 \ ca\/V\ (\QO\/\Q)—} C"-‘E_/'\ J\\J\.O/\CM\‘

Ay | ] !
Dvrris L pan i ror !

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Clrcie)
Wetland Hydrology Present? Yes No i +

Hydric Soils Present? Yes No is this Sempiing Point Within a Wetland? Yes No
Remarks: H

:pprovod gy ﬁﬁﬁ?fi‘? 5/3 i



ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)
‘_ﬁf —
Project/Site: o= % - Date: ;O 7] 945
Applicant/Owner: A Qe (o <) County: [\ vAY
Investigator: Wy (o AT State: __“la -
— ==
Do Normal Circumstances exist on the site? @No Community 1D:
Is the site significantly disturbed (Atypical Situation)? Yes @ Transect iD:
Is the area a potentiai Problem Area? Ye m\ Plot ID:
(If needed, explain on reverse.)

VEGETATION

Dominant Plant Speases ., Stratum _ Indicator Dominant Plant Scecies Stratum _ Indicator
LSar PO 0ma plifowg Rl _DBL | e hnnolescn FAC
200l e Cigva S0 Brewd | o vl e = (A)
3. 1.

4. 12.

S. 13.

6. 14

7. 18.

8. 186.

Percent of Dominant Species that are OBL, FACW or FAC
{exciuding FAC-).

Remarks:

HYDROLOGY
w‘
___Recorded Data (Describe in Remarks): Wetland Hydrology indicators:
— Stream, Lake, or Tide Gauge Primary Indicators:
__ Aerisi Photographs Inundated
—_Other —_;Satuutod in Upper. 12 Inches
No Recorded Dsta Availabie —_Water Marks
. ___Drift Lines
___Sediment Deposits
Field Observations: ____ Drainage Patterns in Wetlands
N Secondary Indicators (2 or more required):
Depth of Surface Water: l _\_l Z ( (in.) ___ Oxidized Root Channeis in-Upper 12 Inches
___Water-Stained Leaves
Depth to Free Water in Pit: (in.) : — Locsl Sail Survey Data
- __FAC-Neutrai Test:
Depth to Saturated Soil: L—l (in.) _ . Other (Explain in Remarks)
Remarksr Ty o \oorbr 6L ﬁQqu* KA A 61 SO0
% N \




Map Unit Name -
(Series and Phase): \) 1 2 2C p‘\ff X2 ' Orsinage Class: \} /\) v
Field Observations [
Tuxonornv (Subgroup) ﬁ\ B\ C Confirm Mapped Type? Yes (No
Profile Descm:mon.
Depth . Matrix Caolor Mortde Colors Motte Texture, Concretions,
(inches) Horizon _  (Munseil Moist) (Munsell Moist) _ Abyndance/Contrast  Structure, etc.
Q-2 1OyR 2/ N A NA Low<mc9\®
2=< JONRS/Z- INRYIS 0% 1 o
; ; . =
<z 7] M2 S YR/ 2070 i T
- &

e 7 Ts 3y " N~ NA T samd

\

Hydric Soil indicators:

T ___Histosol ___Concretions
___ Histic Epipedon _XHigh Organic Content in Surface Layer in Sandy Sails
— Sulfidic Odor ___ Orgsnic Stresking in Sandy Soils
— Aquic Moisture Regime ___Usted on Local Hydric Soils List
— Reducing Conditions ___Listed on Nationsl Hydric Soils List
X _Gleyed or Low-Chroma Colors ___ Other (Expisin in Remarks)

Rmark.-@ Xipt of voov NCMC\Q W\wll\k/g/\-/ WM
\’E/ >\ o I Stan w\o\

ERN \_\O\‘r\d\)wxu\ﬁ-eo& ) QIU"\/KQC*\ 1aYehy ﬁ((\ﬂ \le‘
£) %o\ St <A edes 2~ 0 Lo\ \’\‘A/\L <Samcl_

OONT Ang o et hosd oo~ [ARQure £V L
NI VaVi-w 7N

WETLAND DETERMINATION

Hydropiytic Vegetation Present? ‘gu ) No (Circle) (Clecle)
Wetland Hydrology Present? Yes No . +
Hydrie Soils Present? @ No Is this Ssmpiing Point Within 8 Wetland? No
fubw 0Dl U TR BN

\f— O-AN C\ﬁ QN D \L,Vd Cb W/‘\Q_sj I s % r

xpprovod Bv uﬂﬁ?ﬁ? 5/35



WS - DP-Q

DATA FORM
BOUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

.

ProjecuSite: o 5 — ] L Tt oN Date: /D- 7-9>
Applicant/Owner: X6 - G /0 {:\\mw« County: 1 o oD
Investigator: —Zo\\ 1o [ AT \ State: <\ oA s

Do Normal Circumstances exist on the site?

Is the area a potential Problem Area?
(If needed explam on reverse.)

Is the site significantly disturbed (Atypical Situation)?

Community [D:
Transect {D:

Yes | Plot ID:

.Z(%—\No
"Yes /No
0

VEGETATION
Dominant Plant Soeases . Stratum__ |Indicator Dominant Plant Scecies Stratum__ Indicator
1o nde. (omafir—  Warde el | e iAavwin +~wk0v Ao TR
2\ ucopus AWainieus ! ot e 0 evuiomy o TP
31—?&‘«0 1,"[\'\1'-!\“(\‘-*1 <Ay A A Pﬁ(_@ 11,000 T oA t %
4(\ OGN i SE b o AP 12, '
§<os n n o N0 " Tecu)d |13,
eNvico covnene Shnods et | 1a
7. <500y SO anN A ol DBl | 18,
8.\ Lo n q‘\odo“vv\ N AW 16.
P::::::‘td?::::::r-\:m Spacies that are OBL, FACW or FAC 0 D%
Remarks: (,f—// -// 2 i oRed ek

HYDROLOGY

____ Recorded Data (Describe in Remarks):
—_Stream, Lake, or Tide Gauge
___ Aerisl Photographs
Other
_ﬁ No Recorded Data Available

Field Observations:

A_

Depth of Surface Water: (in.)
Depth to Fres Water in Pit: 24 (in.)
Depth to Saturated Soil: \ (in.)

o\ Ay 7
AN s~

Wetland Hydrology Indicators:
Primary indicators:
Inundated
Saturated in Upper 12 Inches
X, Water Marks
__ Drift Lines
— Sediment Deposits
___ Drainage Patterns in Wetiands
Secondary Indicators (2 or more required):
__. Oxidized Root Channeis in Upper 12 Inches
___Water-Stained Leaves
___Locsli Sqil Survey Data
___FAC-Neutrai Test
__ Other (Explain in Remarks)

Remarks:




Map Unit Name

— ‘
{Series and Phasel: Q—(\Ql’\‘g ' ' Drsinage Class: PD

Fisid Observations

Tlxonorm} (Subqrcup): - Confirm Mapped Typs? (Yes: No

Profile Descnonon'
Dcpth . Matrix Color Motde Colors Mottle Texture, Concretions,

(inches) Horizon Munseil Moist (Munsell Moist) Abundance/Contrasy  Structure, stc.
g olm\\L Ve tign o able vis

2=2 A glaoaig condent -

2-4 5.5 ¥R s/ A | 204G g Lok

g ¢ VA NN NA louw“\.m/w,ﬁﬁ/.
= o) OR Gf] ~ wh  _mx - _<anol | _

Hydric Soil Indicators:

— Histosol —Concretions

—_Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils
- Sulfidic Odor ___ Organic Stresking in Sandy Soils

— Aquic Moisture Regime ___Listed on Local Hydric Soiis List

— Reducing Conditions ___Listed on National Hydric Soils List

—_Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)

Remarks: S\, b\}\/\dq hawe bean (R Luos et L.u&éﬁ burons -
TRis anee was plartect Lo Pres.
agead lauets — locks bike 2,])

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yeos | (Circle)
Wetland Hydrology Present? Yes |

Hydrie Soils Present? Yes Is this Sampiing Point Within 8 Wetland? Yes @

Remarke:  — 1 whdch howe. |

. zpprovod Ev Hﬂﬁii’fi 3755
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Ws-DP -

DATA FORM
BROUTINE WETLAND DETERMINATION
(1987 COE Waetlands Delineation Manual)

ProjectSite: _(Locy | Erolod WAS /Sile S

Date: S/OI 2

Applicant/Owner: __ AR -£S / L)A\/Y

County:  Tduval -

Investigator: [

State: _ Tioridon;

/
1
v

v

Do Normal Circumstances exist on the site? @ No

Community |D:

Is the site significantly disturbed {Atypical Situation)? Yes Transect {D:
Is the area a potential Problem Area? Yes Plot ID: -
(If needed, explain on reverse.)
VEGETATION
Dommant Plant Speases . - Stratum _ Indicator Dominant Plant Scecies Stratum _ Indicator
1. ficor Robruny® Yree AT 9,
2. SoproCL 0 eQ,Dg\s Shudo  FACI EE 10.
3.0, Vaasne, Vexalodawe— by shewd |,
4N woo U Shaub Pre W 12.
5. P+oridivay Paus broey Hell ‘Wt‘ﬂ@ 13,
6300l (s Mooy —“ree _EAS | 1a.
7._Qelges Iguragﬁ)ffg Shrukb FACW | 1s.
8._fious Tadeo, Tree  _EAC | 1s.

Percent of Dominant Spacies that are OBL, FACW or FAC
{excluding FAC-).

Remarks:

HYDROLOGY

___Recorded Data (Deseribe in Remarks):
— Stream, Lake, or Tide Geuge
—_ Aeriai Photographs
— Other

_zﬁo Recorded Data Avsilable

Field Observations:

Depth of Surface Water:

b 2& (in.)
A= (ind
}; ‘\P-

Depth to Free Water in Pit:

Depth to Saturated Soil: (in.)

X Pines cre donnaurt loud "H\L&,d_, hane been pecdech LJ%(
ruw)h\,, p&op
/ = dOM.\o(h+ <‘£X

Wetland Hydrology Indicators:
Primary Indicators:
Inundated
Saturated in Upper 12 Inches
Water Marks
Drift Lines
. Sediment Deposits
___Drainage Patterns in Wetiands
Secondary indicators (2 or more required):
_ Oxidized Root Channeis in Upper 12 inches
Wcter—Stmned Leaves
Locd Soil Survey Data
- —__FAC-Neutral Test
___ Other (Explain in Remarks)

Remarks:
Do rdicodxs 2

~

Vo RSIE IR
A




Map Unit Name ! ‘ .
(Series and Phase): ],UQS L AN k T Drainage Class: v P

Fieid Observations

, L [ ;
“/\! M +rattlaan A Confirm Mapped Type? Yes No

Taxonom\'r (Subgroup): .

Profile Descriotion:

Oepth . Matrix Color Mortde Calors Motde Texture, Concretions,
(inches) Horizon _  (Munseii Moist) {Munseli Moist) Abundancs/Contrast  Structure, etc.
IOYR 4 5 5 57
0- (o \Yp 42 a3 o 9./F%  _Leennd Sand
. - ’ T
1Y 0. INA A Loano Sancl
» . FARD - R3[IZ |- ' -
[F= 7 - ca\i’“’w> J?/)\{/ = L(V?i X AR |_ocuna <C\\C‘ f
N . . T
N

Hydric Soil Indicators:

Ve
—Histosol _ Concretions
— Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils
—_ Suifidic Odor ___ Organic Streaking in Sandy Soils
—_ Aquic Moisturs Regimse __ Listed on Local Hydric Soils List
— Reducing Conditions ___Listed on National Hydric Soils List
—_ Gleyed or Low-Chroma Colors ___Other (Explain in Remarks)
Remarks: D-(ﬂ //\(,[1(); B Q//(_;[‘/ b;?( (L«(’. v /J'[ ‘,’/ ”:'\"f ~ ,’?ﬁct 5721/7? W

u(g ///‘ Junl Ip/cl?/cr’, 4//‘ mu'-:;.{} /;\"'- )

T —

WETLAND DETERMINATION

Hydrophytic Vegetation Present? g/ No (Circle) (Circle)
Wetland Hydrology Present? (Yes No ¢

Hydric Soiis Present? Yes No* this Sampiing Peint Within a Wetland? Yes No
Remarks: _‘,'JL(& SUD concednir g ) I"TCL'\ (X FC&A\ ‘T—vf‘dz\“ﬂc&(‘, - Jli-‘:(_pv_,{,]x‘/t (/7 ra O 7 . FJ

Lot Ae@/.«[n/\od—lo\ I‘j Ha olor ,-i_\.'.f_c:"(;! o one, Hee  zhgolro FotvTCN - ‘JI\‘Q,LCC(
U1 o ! , | '
be gred) - (e <oy (e [Lioeen [ SYR 3/2) LAy ocel
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Ws-DpP-A

DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

—
Project/Site: pAS  CECIL ~ o 5 Date: /> =~ =3
Apphcanthwner _ARB-ES [NAN Y County: Duvns
Investigator: . R e State: — A

Do Normal Circumstances exist on the site?

Is the area a potentiai Problem Area?
(If needed explam on reverse. )

Is the site significantly disturbed (Atypical Situation)?

(Ye¥ No

Yes
Yes/"No

Community ID:
Transect {D:
Plot ID:

VEGEI'ATION
SR
Dominant Plant Speaies ., Stratum _ Indicator Dominant Plant Scecies Stratum  Indigator
1 Ladmoniio ayohwssra g By °.
2. (IXVDOIS Fr I‘uvm\,s netb FACLLUF | .
3. PQ&ECL Borromag Tlee EACW | 1.
4,_Zlynhon op, ’ Lok Jer o AL 12,
5. ‘ ‘ 13,
6. 14,
7. 18.
8. 18.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-).

Remarks:

HYDROLOGY

___Recorded Dsta (Describe in Remarks):

___Stream, Lake, or Tide Gauge
— Aerisi Photographs
___Other

Recorded Data Availabie

L

Field Qbservations:

Depth of Surface Water: ®) (in.)
Depth to Fres Water in Pit: [ L/ (in.)
Depth to Saturated Soil: f 0 (in.}

Wetland Hydrology indicators:
Primary Indicators:
—_Inundated

_L~Saturated in Upper 12 Inches
Mer Marks
__ Drift Lines

___Sediment Deposits
_«~Drainage Patterns in Wetlands
Secondary indicators (2 or more required):
___ Oxidized Root Channeis in Upper 12 Inches
— Water-Stained Leaves
__Local Sqil Survey Data
__FAC-Neutrai Test
___ Other (Explain in Remarks)

Remarks:




Map Unit Name ) ‘ ~
{Series and Phase): @ Arielane ' ' Orainage Class: _t'l__
i

Fieid Observations

Taxonomy (Subgroup): : A \é:ﬁ@ Confirm Mapped Type? Yes No
. [
Profile Description:

Depth . Matrix Color Motde Colors Mottle Texture, Concretions,
{inches}  Horizon {Munseil Moist} {Munseil Moist) __  Abundance/Contrast  Structure, etc,
2-2 ove#ll  _asv3/ __Yois Sencl
2oy By 2l pas/i2sysk 303 ? £l _loamy Sad
M- 154 2.5y 5//0) R e HQ7o | \Ana‘\u‘ul s aned
n .

Hydric Soil indicators:

—_ Histosol ___Concretions
_ Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils

___ Sulfidic Odor _.Z Organic Stresking in Sandy Soils -
— Aquic Moisture Regime ___Listed on Local Hydric Soils List

—- Reducing Conditions ___Listed on National Hydric Sails List

Y, Gleyed or Low-Chroma Colors ___ Other (Explsin in Remarks)

Remarks: :rﬂc\q}'c ;“f‘o\,,n/r\ﬁ m ‘Q"qelJ

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes g {Circle)
No

(Clrcle)
'.
is this Sampling Point Within 8 Wetland? Yes No

Wetland Hydrology Present? Yes
Hydric Soils Present? » Yes

Remarks:

Approved by H



VEGETATION

Dominant Plant Speaies . Stratum __ {ndicator Dominant Plant Scecies Stratum __ Indicator
)\C}\W& 15\ @g% LdDosn  S/H shed 9.
Lol 20 Briem miner _H  TAC | 1o
S ILL s fewdo— A T |
%we_ <\ " LA LW ) Fhew |12,
w\wM 5. Rulous ol\us _ S EAL.U | 43,
O\ruwﬁ 6. 14,

7. 1S.

8. 18.

WP D

wq D D

DATA FORM
ROUTINE WETLAND DETERM!NATION
(1987 COE Wetlands Delineation Manual)

— ——— ————— - ——— —  — — — — — — -}
Project/Site: PsC 4 [ Ceci) Freld AAS pate: {0]13143
Applicant/Owner: __ Q33 -3 / ahdvy - County: _Dyy c\_Q_
Investigator: ’ "2 State: !

~ i
Do Normai Circumstances exist on the site?

Is the area a potential Problem Area?
{if needed, explain on reverse.)

Is the site significantly disturbed (Atypical Situation)? -

Community ID:
Transect {D:
Plot ID:

W

Yes (No )

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-).

Remarks:

HYDROLOGY

___ Recorded Data (Describs in Remarks):
___Stream, Lake, or Tide Gaugs
— Aerial Photagraphs
" Other
1/ No Recorded Data Availsble

Field Observations:

Depth of Surface Water: NA (in.)
Depth to Free Water in Pit: A Z'A (in.)
Depth to Seturated Soil: | {in.)

Wetland Hydrology Indicators:
Primary indicators:
— Inundated
—_ Saturated in Upper 12 Inches
— Water Marks
— Drift Lines
__ Sediment Deposits
___Drsinage Patterns in Wetands
Secondary indicators (2 or more required):
Oxidized Root Channeis in Upper 12 inches
Water-Stained Leaves
Local Soil Survey Data
FAC-Neutrai Test
___ Other (Explain in Remarks)

Remarks:




ap Unit Nam _ ‘
?;e‘:i: -tn': Ph:u): Kuc{@ e |Ch‘\ cf ' ) Orsinage Class: ! b

Fieid Observations

o ~
Taxonomy (Subgroup) ‘(\/0‘ Confinn Mapped Type? Yes/ ﬁ; Ji

Profile Descristion:
Depth . Matrix Color Motte Colors Motde Texturs, Concretions,

{(inches) Horizon _ _ (Munseii Moist} (Munsell Moist)__  Abundance/Contrast  Structure, etc.
o)
- Y D<€y "4/[ No‘\(/ Jpa myes el

. : /
Yolit? ove 2/1 N5/ 207  _loumgsael

~
P 4 ! -
.
4'(’.'._‘,,” R e . n,|"_'.'_
$ wpgoant e s
Hydric Soil Indicators: '
Histosol — Concretions
__ Histic Epipedon _.{ High Organic Content in Surface Layer in Sandy Soils
 Sulfidic Odor ¥ Organic Stresking in Sandy Soils .
Aquic Moisture Regime —_ Listed en Locsl Hydric, Sonlp,Ust e b paA A
___Reducing Conditions _ Listed on National Hydric Soils List | Vv /matitee
 Gleyed or Low-Chroma Colors —_ —_ Other {Explain in Remarks)

Reinarks: :3-\-0.4'/\1”'} .G,\q@g w[mcf(,\\'c in S‘an{

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Clrcle)

Wetland Hydrology Present? Yes No *
Hydric Soils Present? Yes No Is this Sampling Point Within 8 Wetland? Yes No
Remarks:

xpprovod By H&ﬁgffi 5/35
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Date: > ™93

County: 1 ) o

ProjecuSite: —J¢ 4/ Geend Tuod H43
Applicant/Owner: _p£ ‘A -7 /4N [
Investigator: R N ST

State: % :

Do Normal Circumstances exist on the site?

Is the area a potentiai Probiem Area?
(lf needed explam on reverse. )

Is the site significantly disturbed (Atypical Situation)?

- ERIE

Community 10:
Transect {D:
Plot iD:

\LEEETATION -
Dominant Plant Sgecns . Stratum__ Indicator Dominant Plant Scecies Stratum _ Indicator '
N i~ S tACH @M@s&gﬁm B _ofl-
{R(\u\ S A~ T el

nenp L
shodarontaa Conolimm~ H  OBL
6. L\\or\\'a
of

7&\! 5 SR g\g &mwi-jgoﬁg B
absmpolium olopetuvoidon B ol

Percent of Dominant Species that are OBL, FACW or FAC
(exciuding FAC-).

Remarks:

___Recorded Data (Describe in Remarksi:
—_ Stream, Lake, or Tide Geuge
___ Aerisl Photographs

\/ ___Other
_\/ No Recorded Data Avaiisble

g

' Field Observations:

Depth of Surface Water: A A (in)
Depth to Free Water in Pit: ' j (in.)
Depth to Saturated Soil: Q (in.)

Wetland Hydrology Indicators:
Primary indicators:
—Inundated
Saturated in Upper 12 Inches
— Water Marks
___Drift Lines
___ Sediment Deposits
___ Drainage Patterns in Wetlands
S dary indicators (2 or more required):
___Oxidized Root Channeis in Upper 12 Inches
Water-Stained Leaves
Local Soil Survey Data
FAC-Neutral Test
Other (Explain in Remarks)

Remarks:




Map Unit Name
(Series and Phase):

Orsinage Class: f D

Qe laxcl

Profila Description:

Fieid Observstions

Taxonom\'/ (Subgroup): - "r\é‘J\(.— Confirm Mapped Type? Yes No

 Histic Epipedon

- Sulfidic Odor

—— Aquic Moisture Regime

— Reducing Conditions
__Gleyed or Low-Chroma Colors

Depth . Matrix Color Motde Colors Motte Texture, Concretions,
(inches}  Horizon {(Munseli Moist) {Munseil Moist) Abundance/Contrast  Structure, etc.

O- N Q.S/ {oam sach
1y JowHi_ _Nas/  _80% loasny senc]
,q =2 _mf{ ;/J NQ.f/ < o loaf\\s{ s ECA

~ .
Hydrie Soil Indicators:
—_Histosel Concretions

_High Organic Content in Surface Layer in Sandy Soils

Organic Streaking in Sandy Soils
___Listed on Locsi Hydric Soils List
___Listed on National Hydric Soils List
___Other (Explsin in Remarks)

Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

No (Circle) {Circle)
No +
No Is this Sampling Point Within 8 Wetand? Yes No

Remarks:

Approved by H




Project/Site: P 4

Applicant/QOwner:

NS
DATA FORM YT — :
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

e =

Date: /O /2 93
NS Tl FAaeLD County: \ »rNo)

State: L

Do Normal Circumstances exist on the site?
Is the site significantly disturbed (Atypical Situation)?
Is the area a potential Problem Area?

Investigator: T oL UING /oS T Y

Yes No Community iD:
Yes No Transect {D:
Yes No Plot ID:

VEGETATION
R
Dominant Plant Speaies . Stratum _ Indicator Dominant Plant Scecies Stratum _ Indicator
Fl 1R s drd & 1T ___ EAcC 9. Yo B v
Yl 2Xuvis < ) NnBL 10.___
350 A P o0 S = FAC D ".
4. C}Y\A LA [«V b roperarnoos FACW | 12.
v \’wﬂ“‘i‘i 5. lex a\oduf~— w  FACW |1a.
s S FACW | 1a.
7. m/\ AN A = EH’_C_;_ 15.
8. : 18.
Percent of Dominant Species that are OBL, FACW or FAC )
{excluding FAC-). —
Remarks: E

HYDROLOGY

___Recorded Data (Describe in Remarks):
— Strsam, Lake, or Tide Gauge
—_ Aerial Photagraphs
—_Cther

¥ No Recorded Data Availabie

Field Observations:

(A

Depth of Surface Water: (in.)
Depth to Free Water in Pit: ] { (in.)
Depth to Saturated Soik: 13 ()

Mk,

Wetiand Hydrology Indicators:

Primary indicators:
_Inundated
__ Saturated in Upper 12 Inches
— Water Marks
___Drift Lines
— Sediment Deposits
___ Drainage Patterns in Wetlands

Secondary indicators (2 or more required):
__ Oxidized Root Channeis in Upper 12 inches
___Water-Stained Leaves
—Locai Soil Survey Data
___FAC-Neutrai Test
___ Other (Explain in Remarks)

Remarks:

M



= . e S— . —— = . S
Map Unit Name N ‘ / .
(Series and Phase): Qld qe,\(lhd) [ Tse)c Lz.p/ a7¢° Drsinage Class: Q : D
. ! ¥ [ 4 Fieid Observations

Taxonomy (Subgroup): - Confirm Mapped Type? Yes No
Profile Description:
Depth . Matrix Color Motde Colors Motde Texture, Concretions,
{inches) Horizon {(Munseti Moist) {Munseil Moist) Abundance/Contras Structure, etec.

\ 1Y 75 yR7/l _ N 3/ L‘OZ% [oemy sanch
: : N2 yeas)dO70 o7,
4 -7 1D YR 2/ o vr.éla g /& mo/ loaﬂmz sencl

L
n

Hydric Soil indicators:

Histosol 7;oncrcnom v
i istic Epipedon ¥ High Organic Content in Surface Layer in Sandy Sails
r ¥_Sulifidie Odor 1+ Organic Streaking in Sandy Soils
— Aquic Moisture Regime ___ Listed on Locsl Hydric Soils List
— Reducing Conditions ___ Listed on Nastionsi Hydric Soiis List
__Gleyed or Low-Chroama Colors ___ Other (Expisin in Remarks)
Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Clrcle)
Wetland Hydrology Present? Yes No +
Hydric Soils Present? Yes No |s this Ssmpling Point Within 8 Wetland? Yes No

Remarks: VDSSL)L‘? quj,'?“” phh) Dlﬁ) [O*JLQV’”W’J( ﬁl ‘CL({’”/';
éwf PN S VY

\ -)01/ _)\/av 3’—-/

i

€

T — " xpprovod By H&ﬁgfii 37§i
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

ProjectSite: __ £SC ; CecilErelet AJAS

' Date: /O

Applicant/Owner: __ AR -=S/ MAVY

County: ; %E:_x N\ L

State:

Investigator: Rollae / 2C0500

= ]
Do Normal Circumstances exist on the site?

Is the area a potential Problem Area?

—

Is the site significantly disturbed {Atypical Situation)?

§ Ye;) No.
Yes
Yes

Community 1D:
Transect {D:
) Plot ID:

0

VEGETATION F Ronam sy O HaeAp e
Dominant Plant Speaies _, Stratum_ Indicator Dominant Plant Scecies Stratum __ Indicator ‘
1A R © dlig S Facw) | oo Nupenesim nagalabums S Fheud
Los W\ M\ o\oune— S enc 10.AGA v uSuroo~~— S TAC
3 L\t T Taew) | 11Savesanion N 3% abL
4.Osrnnnden cminonsnany BT frewst |12
sModeins SEtomnios Bh  OBL |13
G.MM\'\ S AT + 14,
7hacdncomios Conghwanas B ORL | 15,

U000 o \opetinpdint b | ts.
Percent of Dominant Species that are OBL, FACW or FAC
{excluding FAC-). /0O

Remarks:

HYDROLOGY

___Recorded Data (Describe in Remarks):
___Stream, Lake, or Tide Gauge
— Aerisi Photographs
__ Other

1 No Recorded Data Avaiiable

Fieild Observations:

NA Gin)

S (in.)
é o__lind

Depth of Surface Water:

Depth to Fres Water in Pit:

Depth to Saturated Soil:

Wetand Hydrology Indicators:
Primary indicators:
_ Inundated
2 Saturated in Upper 12 Inches
— Water Marks
___Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands
Secondary indicators (2 or more required):
___Oxidized Root Channeis in Upper 12 inches
— Water-Stained Leaves
—Local Sail Survey Data
___FAC-Neutral Test
—_ Qther (Explain in Remarks)

Remarks:

I




excavation and offsite disposal of contaminated soil and sediment to a
hazardous waste landfill.

3.5 ADDITIONAL DATA REQUIREMENTS. To develop a better conceptual understanding

of the contaminant problem at the six sites comprising OUs 3, 4, 5, and 6; better
define the ARARs; and narrow the range of remedial alternatives that have been
identified, additional site-specific data on the nature and extent of contamina-
tion, the pathways for contaminant migration, and potential receptors must be
collected. Given the information contained in the existing database, the
following list of general data requirements was developed for completion of the
RI/FS for each of the six sites comprising OUs 3, 4, 5, and 6:

CEFOU3-6.Wkp
MVL.11.94

the nature and extent of soil contamination resulting from previous
activities at each site,

the nature and extent of groundwater contamination resulting from
previous activities at each site,

the nature and extent of surface water and sediment contamination in
the creeks and tributaries at Sites 8 and 10 and water and soil
contamination in drainage swales and ditches at Sites 14 and 15
resulting from previous activities at these sites (surface water and
sediment are not found at Sites 7 and 11),

the nature and extent of contamination in tissues of ecological
receptors resulting from previous activities at each site, and

the shallow and intermediate aquifer system characteristics at each
site including the groundwater flow directions and hydraulic gradients
onsite and offsite, hydraulic properties (i.e., hydraulic conductivi-
ties), contaminant transport properties (i.e., distribution coeffi-
cients), and the groundwater and surface water interactive flows at
streams located near the sites.

3-31



It is possible to eliminate technologies and alternatives during this preliminary
screening based on technical implementability or cost reasons. Alternatives that
are potentially viable at this stage in the investigation are discussed below for
the general categories of groundwater and surface water and soil and sediment and
apply, as appropriate, to each of the 0OUs.

3.4.1 Groundwater and Surface Water General groundwater and surface water

remedial

alternatives for OUs 3, 4, 5, and 6 include the following:

the no action alternative consisting of periodic monitoring of the
groundwater and surface water,

institutional controls to prevent use of contaminated water coupled
with provision of an alternate water supply to those impacted by site
contamination until natural attenuation of contaminants so they no
longer pose an unacceptable risk,

institutional controls and alternate water supplies combined with
containment (e.g., vertical or hydraulic barriers) of the water
contamination until natural attenuation of contaminants so they no
longer pose an unacceptable risk,

in-situ treatment techniques such as bioremediation and air sparging,
extraction and onsite treatment of contaminated groundwater and surface
water combined with either onsite or offsite disposal of treated water,

and

extraction and offsite disposal of contaminated groundwater and surface
water to a hazardous waste treatment facility.

3.4.2 Soil and Sediment General soil and sediment remedial alternatives for OUs

3, 4, 5,

CEFOU3-6.Wkp
MVL.11.94

and 6 include the following:

the no action alternative consisting of periodic monitoring of all
affected media (e.g., soil and water);

institutional controls to prevent direct contact with contaminated soil
and sediment, consists of fencing and deed restrictions until natural
attenuation of contaminants so they no longer pose an unacceptable
risk;

institutional controls combined with containment of the contaminated
soil and sediment (e.g., capping or barriers) until natural attenuation
of contaminants so they no longer pose an unacceptable risk;

in-situ treatment techniques such as bioremediation, vapor extraction,
and air sparging.

excavation and onsite treatment of contaminated soil and sediment

combined with either onsite or offsite disposal of treated material;
and

3-30
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Table 3-8 (Continued)
Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU 6

Remedial Investigation and Feasibility Study Workplan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental

General Response

Media Remedial Action Objectives Actions Technology Types Process Options
Soil For Human Health: No action None Not applicable

Prevent ingestion and direct contact with Institutional actions Access controls Deed restrictions (restrict land use), or fencing

soil having carcinogens in excess of a total Monitoring Monitoring of contaminated media

excess cancer risk of greater than 10 to

108, Containment Capping Clay, soil, synthetic, asphalt, concrete, and multi-layer
Vertical barriers Slurry wall, grout curtain, vibrating beam, sheet piling

Prevent ingestion and direct contact with Horizontal barriers liners, grout injection, and block displacement

soil having non-carcinogens in excess of a Erosion controls Grading and revegetation

hazard quotient greater than 1. Dust and vapor suppres- Water, membranes or tarpaulins, organic agents or foam
sion

For Environmental Protection: Diversion and collection
Surface water controls

Prevent migration of contaminants that Solids excavation

would result in groundwater not meeting Removal Excavation

remedial action objectives. Chemical, sorption, vitrification, and bioremediation

Treatment In-situ Compositing, slurry-phase, and landfarming

Prevent ingestion and direct contact with Biological Neutralization, oxidation

contaminants in soil exhibiting toxicity to Chemical Molten solids processing, thermal desorption, and

test organisms or associated with adverse Thermal incineration

effects to growth, reproduction, or survival Transportation and treatment at hazardous waste

of terrestrial wildlife species. Offsite landfill

Landfill (onsite or offsite), encapsulation, and backfill
Disposal Onsite and offsite
Air For Human Health: No action None Not applicable

Prevent inhalation of carcinogens in excess
of a total cancer risk of greater than 10 to
10°.

Institutional actions

Removal

Access controls
Monitoring

Gas collection

Deed restrictions (restrict land use), or fencing
Monitoring of contaminated media

Passive vents, and active gas collection systems
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Table 3-8

Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU 6

Remedial Investigation and Feasibility Study Workplan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental
Media

Remedial Action Objectives

General Response

Actions Technology Types

Process Options

Groundwater

For Human Health:

Prevent ingestion, inhalation, and
direct contact with water having carcino-
gens in excess of maximum contaminant

levels or a total cancer risk of greater than

10 to 10°.

Prevent ingestion, inhalation, and

No Action None

Institutional actions Access controls
Alternate water supply
Monitoring
Containment Capping
Vertical barriers

direct contact with water having non-carcin-

ogens in excess of maximum contaminant

levels or a hazard quotient greater than 1

For Environmental Protection:

Restore groundwater aquifer to acceptable

contaminant concentrations.

Horizontal barriers

Collection Extraction and pumping
Treatment In-situ

Physical

Chemical

Offsite
Discharge Onsite and offsite

Not applicable

Deed restrictions (restrict excavation and groundwater
use)

Bottled water, or public, or base water supply

Monitoring of contaminated media

Clay, soil, synthetic, asphalt, concrete, and multi-layer

Slurry wall, grout curtain, vibrating beam, sheet piling,
liners, and hydraulic mounds.

Liners, grout injection, and block displacement

Extraction wells and interceptor trenches

Sparging, vapor extraction, and bioaccumulation

Flocculation, gravity separation, oil-water separation,
filtration, crystallization, and membrane separations,
evaporation

Neutralization, precipitation, ion exchange, and
reduction

Transportation and treatment at hazardous waste
facility

Surface water, Navy-owned treatment works, or
groundwater (injection wells, infiltration galleries)
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Remedial Investigation and Feasibility Study Workplan

Table 3-7 (Continued)
Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU 5

Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental

General Response

Media Remedial Action Objectives Actions Technology Types Process Options
Soil For Human Health: No action None Not applicable
Prevent ingestion and direct contact with Institutional actions Access controls Deed restrictions (restrict land use), or fencing
soil having carcinogens in excess of a total Monitoring Monitoring of contaminated media
excess cancer risk of greater than 10 to
10°. Containment Capping Clay, soil, synthetic, asphalt, concrete, and multi-layer
Vertical barriers Slurry wall, grout curtain, vibrating beam, and sheet
Prevent ingestion and direct contact with piling
soil having non-carcinogens in excess of a Horizontal barriers Liners, grout injection, and block displacement
hazard quotient greater than 1. Erosion controls Grading and revegetation
Dust and vapor Water, membranes or tarpaulins, organic agents and
Prevent direct contact with unexploded suppression foam
ordnance. Removal Surface water controls Diversion and collection
For Environmental Protection: Treatment Excavation Unexploded ordnance removal and solids excavation
Prevent migration of contaminants that In-situ Chemical, sorption, vitrification
would result in groundwater not meeting Stabilize and solidify Lime-based, Portland cement, and proprietary reagent
remedial action objectives. Physical Soil washing
Chemical Neutralization
Prevent ingestion and direct contact with Thermal Molten solids processing
contaminants in soil exhibiting toxicity to Offsite Transportation and treatment at hazardous waste
test organisms or associated with adverse landfill
effects to growth, reproduction, or survival
of terrestrial wildlife species. Disposal Onsite and offsite Landfill (onsite or offsite}, encapsulation, backfill
Air For Human Health: No action None Not applicable

Prevent inhalation of carcinogens in excess
of a total cancer risk of greater than 10 to
10°.

Institutional actions

Removal

Access controls
Monitoring

Gas collection

Deed restrictions {restrict land use), and fencing
Monitoring of contaminated media

Passive vents, and active gas collection systems
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Table 3-7

Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU §

Remedial Investigation and Feasibility Study Workplan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental
Media

Remedial Action Objectives

General Response

Actions Technology Types

Process Options

Groundwater

For Human Health:

Prevent ingestion, inhalation, and
direct contact with water having carcino-
gens in excess of maximum contaminant

levels or a total cancer risk of greater than

10" to 10°.

Prevent ingestion, inhalation, and

No Action None

Institutional actions Access controls
Alternate water supply
Monitoring
Containment Capping
Vertical barriers

direct contact with water having non-carcin-

ogens in excess of maximum contaminant

levels or a hazard quotient greater than 1

For Environmental Protection:

Restore groundwater aquifer to acceptable

contaminant concentrations.

Horizontal barriers

Collection Extraction and pumping
Treatment In-situ

Physical

Chemical

Offsite
Discharge Onsite and offsite

Not applicable

Deed restrictions (restrict excavation and groundwater
use)

Bottled water or public or base water supply

Monitoring of contaminated media

Clay, soil, synthetic, asphalt, concrete, multi-layer

Slurry wall, grout curtain, vibrating beam, sheet piling,
liners, and hydraulic mounds

Liners, grout injection, and block displacement

Extraction wells, interceptor trenches

Sparging, vapor extraction, bioaccumulation
Flocculation, gravity separation, oil-water separation,
filtration, crystallization, membrane separations,
evaporation

Neutralization, precipitation, ion exchange, reduction
Transportation and treatment at hazardous waste
facility

Surface water, Navy-owned treatment works, groundwater

(injection weills, infiltration galleries)
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Remedial investigation and Feasibility Study Workplan

Table 3-6 (Continued)
Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU 4

Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental

Remedial Action Objectives

General Response

Technology Types

Process Options

Media Actions
Soil and For Human Health: No action None Not applicable
Sediment

Air

Prevent ingestion and direct contact with
soil and sediment having carcinogens in
excess of a total excess cancer risk of
greater than 10™ to 10,

Prevent ingestion and direct contact with
soil and sediment having non-carcinogens
in excess of a hazard quotient greater than
1.

For Environmental Protection:

Prevent migration of contaminants that
would result in groundwater and surface
water not meeting remedial action objec-
tives.

Prevent ingestion and direct contact with
contaminants in soil and sediment exhibit-
ing toxicity to test organisms or associated
with adverse effects to growth, reproduc-
tion, or survival of terrestrial wildlife species
or aquatic receptors.

For Human Health:

Prevent inhalation of carcinogens in excess
of a total cancer risk of greater than 10™ to
10°.

Institutional actions

Containment

Removal

Treatment

Disposal

No action

Institutional actions

Removal

Access controls
Monitoring

Capping
Vertical barriers

Horizontal barriers

Erosion controls

Dust and vapor
suppression

Sediment controls

Surface water controls

Excavation

In-situ

Stabilize and solidify
Chemical

Thermal

Offsite

Onsite and offsite

None

Access controls
Monitoring

Gas collection

Deed restrictions (restrict land use), and fencing
Monitoring of contaminated media

Clay, soil, synthetic, asphalt, concrete, and multi-layer

Slurry wall, grout curtain, vibrating beam, and sheet
piling

Liners, grout injection, and block displacement

Grading, and revegetation

Water, membranes or tarpaulins, organic agents, and
foam

Coffer dams, curtain barriers, and capping barriers

Diversion and/or pumping

Solids excavation, dredging and dewatering (for
sediment)

Chemical, sorption, vitrification, vapor extraction,
and bioremediation
Lime-based, Portland cement, and proprietary reagent
Neutralization
Moiten solids processing, low thermal desorption, and
incineration
Transportation and treatment at hazardous waste landfill

Landfill (onsite or offsite), encapsulation, and backfill

Not applicable

Deed restrictions (restrict land use), and fencing
Monitoring of contaminated media

Passive vents, and active gas collection systems
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Table 3-6

Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU 4

Remedial Investigation and Feasibility Study Workplan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental

Remedial Action Objectives

General Response

Technology Types

Process Options

Media Actions
Groundwater For Human Health: No Action None Not applicable
and Surface
Water Prevent ingestion, inhalation, and Institutional actions  Access controls Deed restrictions (restrict excavation and groundwater

direct contact with water having car-
cinogens in excess of maximum con-
taminant levels (groundwater) and
ambient water quality criteria (surface
water) or a total excess cancer risk of
greater than 10 to 10°°.

Prevent ingestion, inhalation, and
direct contact with water having non-
carcinogens in excess of maximum
contaminant levels (groundwater) and
ambient water quality criteria (surface
water) or a hazard quotient greater
than 1.

For Environmental Protection:

Prevent direct contact in receiving
surface water system with contami-
nants in excess of risk-based
remedial levels or applicable surface
water standards.

Containment

Collection

Treatment

Discharge

Alternate water supply
Monitoring

Capping
Vertical barriers

Horizontal barriers
Surface water controls

Extraction and pumping
In-situ

Physical

Chemical
Offsite

Onsite and offsite

use)
Bottled water or public or base water supply
Monitoring of contaminated media

Clay, soil, synthetic, asphalt, concrete, and multi-layer
Slurry wall, grout curtain, vibrating beam, sheet piling,
liners, and hydraulic mounds

Liners, grout injection, and block displacement
Diversion and/or pumping

Extraction wells and interceptor trenches

Sparging, vapor extraction, and bioremediation

Flocculation, gravity separation, oil-water separation,
filtration, freeze crystallization, and membrane separa-
tions

Neutralization, precipitation, ion exchange, and UV
oxidation

Transportation and treatment at hazardous waste facility

Surface water, Navy-owned treatment works, and ground-
water (injection wells, and infiltration galleries)
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Remedial Investigation and Feasibility Study Workplan

Table 3-5 (Continued)
Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU 3

Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental

General Response

Media Remedial Action Objectives Actions Technology Types Process Options
Soil and For Human Health: No action None Not applicable
Sediment

Prevent ingestion and direct contact with
soil and sediment having carcinogens in
excess of a total excess cancer risk of
greater than 10 to 10,

Prevent ingestion and direct contact with
soil and sediment having non-carcinogens
in excess of a hazard quotient greater than
1,

For Environmental Protection:

Prevent migration of contaminants that
would result in groundwater and surface
water not meeting remedial action objec-
tives.

Prevent ingestion and direct contact with
soil and sediment exhibiting toxicity to test
organisms or associated with adverse ef-
fects to growth, reproduction, or survival of
terrestrial wildlife species or aquatic recep-
tors.

For Human Health:

Prevent inhalation of carcinogens in excess
of a total cancer risk of greater than 10™ to
10°.

Institutional actions

Containment

Removal

Treatment

Disposal

No action

Institutional actions

Removal

Access controls
Monitoring

Capping
Vertical barriers

Horizontal barriers
Erosion controls
Dust and vapor
suppression
Sediment controls

Surface water controls

Excavation

In-situ

Stabilize and solidify
Chemical

Thermal

Offsite

Onsite and offsite

None

Access controis
Monitoring

Gas collection

Deed restrictions (restrict land use), or fencing
Monitoring of contaminated media

Clay, soil, synthetic, asphalt, concrete, and multi-layer

Slurry wall, grout curtain, vibrating beam, and sheet
piling

Liners, grout injection, and block displacement

Grading and revegetation

Water, membranes or tarpaulins, and organic agents or
foam

Coffer dams, curtain barriers, and capping barriers

Diversion and/or pumping

Solids excavation, dredging and dewatering
(for sediment)

Chemical, sorption, vitrification, vapor extraction, and
bioremediation

Lime-based, Portland cement, and proprietary reagent

Neutralization

Molten solids processing, low thermal desorption, and
incineration

Transportation and treatment at hazardous waste
landfill

Landfill (onsite or offsite), encapsulation, and backfill

Not applicable

Deed restrictions (restrict land use), and fencing
Monitoring of contaminated media

Passive vents, and active gas collection systems
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Table 3-5

Preliminary Remedial Action Objectives, General Response Actions, Technology Types, and Process Options For OU 3

Remedial Investigation and Feasibility Study Workplan

Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Environmental

General Response

Media Remedial Action Objectives Actions Technology Types Process Options
Groundwater For Human Health: No action None Not applicable
and Surface
Water Prevent ingestion, inhalation, or Institutional actions Access controls Deed restrictions (restrict excavation and groundwater

direct contact with water having carcino-
gens in excess of maximum contaminant
levels (groundwater) and ambient water
quality criteria (surface water) or a total
cancer risk of greater than 10" to 10°,

Prevent ingestion, inhalation, or

direct contact with water having non-carcin-
ogens in excess of maximum contaminant
levels (groundwater) and ambient water
quality criteria (surface water) or a hazard
quotient greater than 1.

For Environmental Protection:

Prevent direct contact or ingestion in receiv-
ing surface water system with contaminants
in excess of risk-based remedial levels or
applicable surface water standards.

Containment

Alternate water supply
Monitoring

Capping
Vertical barriers

Horizontal barriers
Surface water controls

Collection Extraction and pump-
ing
Treatment
In-situ
Physical
Chemical
Discharge Offsite

Onsite and offsite

use)
Bottled water, or public or base water supply
Monitoring of contaminated media

Clay, soil, synthetic, asphalt, concrete, and multi-layer

Slurry wall, grout curtain, vibrating beam, sheet piling,
liners, and hydraulic mounds.

Liners, grout injection, and block displacement

Diversion and/or pumping

Extraction wells and interceptor trenches

Sparging, vapor extraction, and bioremediation

Flocculation, gravity separation, oil-water separation,
filtration, and freeze crystallization

Neutralization, precipitation, ion exchange, and ultraviolet
(UV) oxidation

Transportation and treatment at hazardous waste facility

Surface water, Navy-owned treatment works, or
groundwater (injection wells and infiltration galleries)
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Table 3-4 (Continued)
Potential Action-Specific ARARs, Criteria, and Guidance

Remedial Investigation and Feasibility Study Workpian
Operable Units 3, 4,5, and 6
NAS Cecil Field, Jacksonville, Florida

Standard, Requirement, Criteria, or Limitation

Citation Requirements Synopsis

Status

Florida Hazardous Waste Rules

Florida Industrial Wastewater Facilities
Regulations

Florida Water Quality Based Effluent
Limitations

Florida Water Well Permitting and
Construction Requirements

Groundwater Permitting and Monitoring
Requirements

Florida Underground Injection Control
Regulations

Florida Rules on Permits

Florida Air Pollution Rules

Chapter 17-730, FAC Adopts by reference appropriate sections of 40 CFR and establishes
minor additions to these regulations concerning the generation,
storage, treatment, transportation, and disposal of hazardous wastes.

Chapter 17-660, FAC Sets minimum treatment standards for effluent based on water
quality considerations and technology. Also establishes general
permit requirements for four specific operations.

Chapter 17-650, FAC States that all activities and discharges, except dredge and fill, must
meet effluent limitations based on technology or water quality.

Chapter 17-532, FAC Establishes the minimum standards for the location, construction,
repair, and abandonment of water wells. Permitting requirements
and procedures are established.

Chapter 17-522, FAC Establishes permitting and monitoring requirements for installations
discharging to groundwater.

Chapter 17-28, FAC Establishes a State Underground Injection Control Program consis-
tent with Federal requirements and appropriate to the hydrogeology
of Florida.

Chapter 17-4 FAC Establishes procedures for obtaining permits for sources of pollution.

Chapter 17-2 FAC Establishes permitting requirements for owners or operators of any

source that emits any air pollutant.

Relevant and
appropriate.

Relevant and
appropriate.

Relevant and
appropriate.

Relevant and
appropriate.

To be considered

To be considered

Relevant and
appropriate.

Relevant and
appropriate.

Notes: ARARs = applicable or relevant and appropriate requirements.
TSDFs = treatment, storage, and disposal facilities.




Map Unit N "
(S::iesn;nd.;::sal: B A’f f,/H’j ' Drainage Class: E ] )

Fieid Observstions

Taxonom\'/ (Subgroup): - Confirm Mapped Type? ( Yes) No
Profile Qeseﬁdﬁon: :
Depth . Matrix Color Mottde Colors Mottde Texture, Concretions,
{inches) Horizon {Munseil Moist) {Munseil Moist)__ Abyndsnce/Contrast  Structurs, etc.
D- QsY 3// - _loanvy soACk_

. TOYR &/) S sand - Al vodogd
2104 257 [3 _oYR=/R 7o

-

Hydrie Soil Indicators:

___Histosol —Concretions
__Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor ___ Orgenic Stresking in Sendy Soiis
— Aquic Moisture Regime ___Listed on Local Hydric Soils List
— Reducing Conditions ___Listed on Nationsi Hydric Soils List
—_Glayed or Low-Chroma Colors ___ Other (Expisin in Remarks)
] ‘ .
Remarks: 400 " = L1 voderia - whuds /\16[(()(/0 w/cadcruny //,Medu\e

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circie) (Clrele)
Wettand Hydrology Present? Yes dm

Hydric Soils Present? Yeos m is this Sampling Point Within a Wetland? Yes
Remarks:

prrovod gy Hﬁﬁgffi 573!



DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Waetlands Dslineation Manual)

Project/Site:  "opii Fiodd LAS / Pse R Date: DS |a

Applicant/Owner: _0RR TS / N A Y County: 1yya Q

Investigator: ol pa {Reo iy State: ___~

Do Normai Circumstances exist on the site? / (Yes) No | Community 1D:

Is the site significantly disturbed {Atypical Situation)? % Transect iD

Is the area a potential Problem Area? Yes Plot ID: _
(If needed, explain on reverse.)

VEGETATION )
Dominant Plant Speaes ., Stratum _ Indicator Dominant Plant Scecies ' Stratum __ Indicator

1. M\'Ir\-COk 'CQFM T FAC—*‘ 9. &—‘LFQ‘_’]ZIHM C#i“/@/:aiaﬂ # FA’C’
EAC | 10._Andipogon oloMf’fa‘hJ H [ACWH

2. pcer (vbrum T

3._Prynus serofincc S EACU | 1. Qubfusl Cfmenwﬂh 45 H FACU
4 _Murieo ceriferon s FAC+ | 1a_ b rotundifola _ V =AC
5. Ba'C(Jaa/L: hadimifolice. < FAc | 1a. Crodvpc;uj

6._Por com borbonioe S CACL | 14

7. Por- s bor bonioo T EAcw | 1s.

8. SANIX nia[a kS o’y | 1e.

Percent of Dominant Species that ars OBL, FACW or FAC
(excluding FAC-).

——
Remarks: [+ POI(\\' S 7o COVRS - Prynvs roacls cuf rn “quc’uJ—
O 2e - My to ponel | opem 9"‘-“L'/

JV‘Q—C" -~ dlog L.C“\,uQ aﬂ)b/w scoﬁﬁe, qdlc{.vutft)o( o LR ik

HYDROLOGY
___Recorded Data (Describs in Remarks): Wetland Hydrology Indicators:
___Stream, Lake, or Tide Geuge Primary indicators:
___ Aerial Photographs — Inundated
___Other ___Saturated in Upper 12 Inches
_}A Recorded Data Avaiiable — Water Marks
___ Drift Lines
___Sediment Deposits
Field Observations: ___ Drainage Patterns in Wetlands
Secondary indicators (2 or more required):
Depth of Surface Water: NA— (in.) ___ Oxidized Root Channeis in Upper 12 Inches
—— Water-Stained Leaves
Depth to Fres Water in Pit: M- nd .. Locsl Sail Survey Data
__FAC-Neutrai Test
Depth to Saturated Soil: o tin.) , ___ Other (Explain in Remarks)
Remarks:
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SOns
Map Unit Name ) ‘ ‘
{Series and Phase): A{ ents ) Orsinage Class: P_-:Q
. Field Observations
Texonomy (Subgroup): - Confirm Mapped Type? @ No
Profile Descriotion:
Depth . Matrix Color Motte Colors Motde Texture, Concretions,
{inches) Horizon _  (Munseii Moist) {Munseil Moist) Abundance/Contrast  Structure, etc.
0-5 2.5V 2.5/1 _whib felloe chunks #w%m} locin

‘5, (4 .Q.S Y 5/ &SY 2.5/l YN -\aueq{/l\a »zcy\JoQJ

lOQﬂ"Z IE ""w/
77

Hydric Soil Indicators:

WETLAND DETERMINATION -

— Histosol —Concretions
___ Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor — Organic Streaking in Sandy Soils
- Aquic Moisture Regime —_Listed on Locai Hydric Soils List
— Reducing Conditions ___Listed on Nationsl Hydric Soils List
—_ Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)
Remarks:

Hydrophytic Vegetation Present? Yes No (Circle) {Circle)

Wetiand Hydrology Present? Yes No b
Hydric Soils Present? Yes No Is this Ssmpling Point Within 8 Wetland? Yes No
Remarks:

Approved sy Hﬁﬁiffi 5/35
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

ProjecuSite: ) 145 (oci\ Gredol /o P5c .2 Date: _1o1i5[93
Applicant/Owner: Ag@ =S /ey yY County: Dy [QL,&_
Investigator: __ 2 Lo / o m I State: __C L
Do Normai Circumstances exist on the site? Yes 0 Community 1D:
Is the site significantly disturbed {Atypical Situation)? es @ Transect ID:
Is the area a potential Problem Area? Yes (No)| Plot ID:

(If needed explain on reverse. )

VEGETATION

Dominant Plant Speaies ., Stratum __ [ndicator Dominant Plant Scecies /11 ‘mwp'Stratum Indicator
.Myt ceriferee T __ _FACH+ | o Henossus Ty FAC
2. F\c‘er rubrum 1 FAC | 10. Vibs rotvrdafoha, EAC
3. camlucus coneckesic S Epow— | n._gybus cuneifolas S FA-CY
4_V hs rohnddolion vV fAC | _toxigench vernix S ORL
5._Myricon cenferce S Eac+ |13 _fcer rybrum L FAC
6. Po/sec borbontoa S FACW | 1a. Colix \/"4/0\ T 0B L
7._Racchacis halinaroliee S FAC 18.

8. (ornii fpenunoe _S caCi — | 18,

Percent of Dominant Species that are OBL, FACW or FAC
{excluding FAC-).

Remarks:

Od'd.Cd'CLFOM\" Docoer

HYDROLOGY

—__Recorded Data (Describe in Remarks):
___Stresm, Lake, or Tide Geuge
— Aerial Photographs
/ —_ Other
_/No Recorded Data Availabie

Field Observations:

NA

l:z (in.)
7 (in.}

Depth of Surface Water:
Depth to Free Water in Pit:

Depth to Saturated Soil:

H09~ (\Aq,—.co\_cemfer&_
Ho9, acer rubrun

Wetland Hydroiogy indicators:

Primary Indicators:
— Inundated
\Jéamutod in Upper 12 Inches
T/gam Marks
_v/Drift Lines
__ Sediment Deposits
___Drainage Patterns in Wetlands

Secondary indicators (2 or more required):
___ Oxidized Root Channeis in Upper 12 Inches
— Water-Stained Leaves
—_ Locai Soil Survey Data
___FAC-Neutrail Test
___ Other (Explain in Remarks)

Remarks: Shalloww roct systees

U




?g::i:n:\l:g:u) K Aa O/(CLO c() /7 ) Drainage Class: PD

Field Observations
Taxonomy (Subgrcupl (\/éll(/ ?! Lﬁla "?OO§;£ Confirm Mapped Type? Yes /No )

Profile Descnonon

Depth . Matrix Color Mortde Colors Motte Texture, Concretions,
finches) Horizon = (Munseil Moist) (Munseil Moist) Abundance/Contrast  Structure, stc.
Q- I0YR .QLL {OYR F/R l0: 25 ]Oamg ;al‘..c( B
-1t VR /| 4 I s Y 6/;2. SOSO [oo vy 5a/\cl
. —e : T
y
~

Hydric Soil indicators:

—Histosol ___Concretions

—_ Histic Epipedon _;(H/igh Organic Content in Surface Layer in Sandy Soils
—__ Suifidic Odor _iOrganic Streaking in Sandy Soils

— Aquic Moisture Regime ___Listed on Local Hydric Sails List

_ Reducing Conditions ___Listed on Nationsi Hydric Soils List

___ Gleyed or Low-Chroma Colors ___ Other {Explain in Remarks)

Remarks:

’

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Clrcle)
Wetiand Hydrology Present? Yes No +
Hydric Soils Present? Yes No is this Sampling Point Within a Wetland? Yes No

Remarks: Slgr\ihuﬂ/\* recert disturbence \n Ha areo —’Q('DJ\/\
ol s Qlaton 4 :>.cuvf,l .
J

M
_ pproved by H 4:’3’ i
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. ) DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

e ——— — _—— ]
Project/Site: 0 oci | Siedd NAS /pse R Date: ~his (43
Applicant/Owner: AR2Q0 -ES - MANY County: . .uvald
Investigator:  Apli~e /2ecdty State: < :
Do Normal Circumstam;s exist on 'the site? @/:Q No Community ID:
Is the site significantly disturbed (Atypical Situation)? s ( No) | Transect {D:
Is the area a potential Problem Area? Yes @No ) Plot ID:

_ lf needed, explain on reverse.)

VEGETATION
| — _
Dominant Plant Speaies . Stratum__ [ndicator Dominant Plant Scecies Stratum _ Indieator
A Ploys < T 9. lelionHris gnauhfolius 1 rAC +
ol 2_NMyssa sulyaticee S 10._Ethormue i nol H EAC
3. Ac,re/‘ ubrosN = =AC 11. Lachno - cs evphniaice L 5R_L
v ll 4_Robcos cyumentolas S racl | 12.Sugiy bax Porsea barbora e W
. 5. Praw 13, :
Df(? L6, bent alalye S Ac W 14,
7. EVDG\%IIJM cap ol S FAC — | 18,
8. Osr:r\unokl W\am"or\mec\. H- FACW 4 | 18,

Percent of Dominant Species that are OBL, FACW or FAC
(exciuding FAC-).

R riks: Suwoy S

I Ly 5 concs o roctes Sy i
5= toobhod 1S wforangiibe bernes

Dubyrhedt anece — podpdoneel socceh cets

HYDROLOGY
___Recorded Dasta (Describe in Remarks): Wetland Hydrology Indicators:
— Stresm, Lake, or Tide Gauge Primary Indicators:
__ Aerisl Photographs __/lgwldltcd
__Other _Saturated in Upper 12 Inches
o Recorded Data Available _Water Marks
___ Drift Lines
— Sediment Deposits
Field Observations: A~ Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
Depth of Surface Water: ( ‘2 {in.) ___ Oxidized Root Channeis in Upper 12 inches
— Water-Stained Leaves
Depth to Fres Water in Pit: Q (in.) — Local Sqil Survey Data
— FAC-Neutrai Test
Depth to Saturated Soil: ®) (in.) _ — Other (Explain in Remarks)
Remaerks: 5“#6{/‘0;"‘ ‘- AJG\J*T' j‘U" =t ff,(,.\Q}Z_




Q_
{Series and Phase): A e f‘;‘}'s ' Drainage Class: l l p)

Map Unit Name

Fieid Observations

Taxonorm} ‘Subgroupl: . . : Confirm Mapped Type? Ye; No
Profile Descrip ';i'on:
Depth " . Matrix Color Motde Colors Motde Texture, Concretions,
(inches) Horizon {Mungseii Moist) (Munseil Moist) Abgndanco/Contras; Structure, stc.
whiX ce
- : ’\/Q-S/ 50“§ Jmc /02 footneey qu/
o/ 1OV K ‘4/5/ T 5% ‘ ,
2 - 6 ] 10YE L//CQ N22y/ UYL 2R | 209 [ 1570 foa M-rstmcj /foif:ﬂq Lo
L=l ASY SR N2 2575 e, ol [1dXG Paefr R
Y . . A )
~ . o

Hydric Soil Indicators:

— Histosol —Concretions

__ Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils
— Suifidic Odor ___ Organic Stresking in Sandy Soils

— Aquic Moisture Regime ___Listed on Local Hydric Soils List

— Reducing Conditions ___Listed on National Hydric Soils List

—_Gleyed or Low-Chroma Colors ___ Other {Explain in Remarks)

Remarks: ﬁ(( MW('@ ~Chynks Z/ fo(‘f\/ a(&é/b/,(’)t- %/M/éf\di—v‘/ﬂ
RN f@;ﬁvé’

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yoz {0 (Circle) {Clrcle)

Wetand Hydrology Present? Yes No *
Hydric Soils Present? Yes No is this Sampling Point Within 8 Wetland? Yes No
Remarks:

Approved Ey Hﬁﬁ?fff iﬁi
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

= e
ProjecusSite: (ori| Eodod MAs [ PSC 2 Date: ___Olis|93
Applicant/Owner:  QRR-ES /pJAYY County: _yvod -
Investigator: _Roll: var / Reithg State: =8 -
Do Normal Circumstances exist on the site? @_:9 0 Community 1D:
Is the site significantly disturbed (Atypical Situation)? s Transect ID: _____-
Is the area a potential Problem Area? Yes (No)| Plot ID:

(If needed, explain on reverse.)

VEGETATION : , alomeratus
(. - _ ]
Dominant Plant Speaies . Stratum _ indicator Dominant Plant Scecies %tramm indicator
Pree | 1._Pipus eliiottii I FAC W | o 5 e /Ao m__ S FACLU{»
W o2 Moo cericee T FAC+ o Rubrus cumedobws —H  FACU
M? 3. Prunus serokerrac 7 FACL) | n._Bcec rupronn H EAC
A e Myrio cerifero. S CACH | 12
;»;#’&rv"Q" ¥ s. EQPoLbnurnga_;mll,ﬁl«um < FAC—| 1a.
)é 6. (431‘0{9‘-"0 plg."—v,/:)ﬁa\. H- EACH | 14,
7.__Pinas "e“ yoH < FA’C W 18.
| plom || &—Llum 2 Prunus %_&Pdtnm? 18,
Percent of Dominant Species that are OBL, FACW or FAC '
(excluding FAC-).
Remarks: ' Plym - horizontal leatcels on teun
hioyner O Ferr. adacen b wid oueCl - VR BRM QANOPY % [O% coWRS”
Mos Hu[ (VA (N W[0077Ceﬂf\-.—€ 7 C;Q/CLM@‘OCI ’

F,re cone '—u/["(e/‘ necotiaes [ pro

HYDROLOGY
__ Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:
—__Stream, Lake, or Tide Gauge Primary indicators:
— Awerisl Photographs - Inundated
/ ___Other _\Ssturated in Upper 12 Inches
v No Recorded Data Available — Water Marks
___ Drift Lines
_ Sediment Deposits
Field Observations: ___Drainage Patterns in Wetlands
Secondary indicators (2 or more required):
Depth of Surfsce Water: /_1 /Q (in.) — Oxidized Root Channeis in Upper 12 Inches
— Water-Stained Leaves
Depth to Fres Water in Pit: | {in.) ' — Local Sail Survey Data
- —_ FAC-Neutrai Test
Depth to Saturated Soil: 10 in.) » — Other (Explain in Remarks)
Remarks:




Map Unit Name ' ‘ i i
(Series and Phase): a {e :/\‘\:S i Drainage Class:

Field Observations

Profile Descrivtion:

ToxonomQ iSubgroup): . Confirm Mapped Type? Yes No

Depth . Matrix Color Motte Colors Motde Texture, Concretions,
{inches) Horizon _ = (Munseil Moist) (Munseil Moist} _ ~ Abundance/Contrast  Structure, etc,

Hydric Soil indicators:

— Histosol ___Concretions

__ Histic Epipedon ___High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor ___Orgenic Stresking in Sandy Soils

— Aquic Moisture Regime ___Listed on Local Hydric Soils List

— Reducing Conditions __Listed on National Hydric Soils List

— Gleyed or Low-Chroma Colors ___Other (Explain in Remarks)

Remercs: o +p S+ inches inwndtethon - sorbs
e not olosel

WETLAND DETERMINATION

Hydrophytic Vegatation Present? Xep No (Circle)
Wetland Hydrology Present? @ No

k
Hydric Soils Present? _,Cﬁ; /yu No Is this Sampling Point Within a Wetlend? No

(Clrcle)

Remarks:

pproved by
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Do Normal Circumstances exist on the site?

Is the area a potential Problem Area?

Is the site significantly disturbed (Atypical Situation)?

m T — — -
Project/Site: MAS Ceerl Feld /PSC/B Date: !QIJS’??‘
Applicant/Owner: NRR-ES / MAVY County: _ Dy d
Investigator: olling Lectiy State: =4 :

———

Ng

Communiry ID:
Transect ID:
Plot ID:

Yes

VEGETATION
Dominant Plant 59::'93 i Stratum__ Indicator Dominant Plant Scecies Stratum _ Indicator
1. <alix niaro’ T ORL ¥o. PRroca\lis aruenus Y FACY +
2 Murn';o\,‘)c,er\-fcmx, T Fac 1 | 1. =
3. Milaniacscandeus v mew # | 1.
Rush ¥{| 4_Scicous S 12,
s._ 7 _BeewDA 7 S opu |1
6. Juncus e Husus s fACWH | 1a.
Aﬁl 7.V iti< cotundifolio. ¥ EAC | s
8.__Polygonum Pur\dctﬁw + FACW- | 18,

Percent of Dominant Species that are OBL, FACW ar FAC
(excluding FAC-).

Remarks:

stanaun
LN WK myrHe

___ Recorded Data (Describe in Remarks):
—_ Stream, Lake, or Tide Gauge
_ Aerial Photographs
\/ ___Other
_Y_No Recorded Data Available

Fl
Feid Observations:

8 j; (in.)

A M: (in.)
/\JA (in.}

————————

Depth of Surface Water:

Depth to Free Water in Pit:

Depth to Saturated Soil:

wode, emeqent rushes, -

&soN\, Aot Re\f"okQ_ oV

Wetland Hydrology Indicators:
Primary indicators:
< Inundated
_‘}Wntuuted in Upper 12 Inches
v Water Marks
— Drift Lines
_Sediment Deposits
_M Orainage Patterns in Wetlands
Secondary indicators (2 or more required):
___ Oxidized Root Channeis in Upper 12 Inches
—_Water-Stained Leaves
—__ Locsi Sqil Survey Data
__FAC-Neutrai Test
__ Other (Explain in Remarks)

) (Y\OS‘Hbl <oy ~lO‘

Remarks:

Glades lobelion = L jlanalveojc\_

toll aross - Er,cm-}/ﬁu.sl of e
~
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Lory to&) e runohs / pl‘\mﬁr\lbkj

or S.

cvlpﬁf fray




Map Unit Name ) ‘ 'H'
(Sesies and Phase): WIS con o Orainage Class: _l P_D_
Feid Observations
Toxcnomv (Subgroup) A g > ‘-H&b( 1 & D/O g} Confirm Mapped Type? Yes No
Profile Descmmon-
Oepth . Matrix Color Motde Colors Motde Texture, Concretions,
{inches) Horizon Munseil Moist (Mungeil Moist) _ Abyndance/Contrast  Structure,_etc.
2 STR 2.5/ Toam '
0-2 Nich oraanic outett = ¢
3-10 0 YR &l | oo m
VO -6+ o YR lovyR s/ A5 lpantu )’:'40/{
~ '

Hydric Soil Indicators:

—Histosol Concretions

_ Histic Epipedon _/_ﬁigh Organic Content in Surface Layer in Sandy Soils

xgulﬁdic Odor ___ Organic Streaking in Sandy Soils

—_Aquic Moisture Regime ___Listed on Local Hydric Soils List

educing Conditions ___Listed on National Hydric Soils List

—__Gleyed or Low-Chroma Colors ___ Other (Expisin in Remarks)

Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No (Circle) (Clecle)
Wetiand Hydrology Present? No +
Hydrie Soils Present? No Is this Ssmpiing Point Within & Wetland? Yes No
Remarks:
prm.a Ey ﬁ&ﬁ?fii 5/3!
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W -Dp -
DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)
ProjecusSite:  NAS Coc Breld / PSC R Date: __1n//5723
Applicant/Owner: M 4~5 / HPf\l ' County: 2 uz/aJZ :
Investigator: State: =

Community iD:
Transect {D:
Plot ID:

Do Normal Circumstances exist on the gite?

Is the site significantly disturbed (Atypical Situation)?
Is the area a potential Problem Area?

(lf needed explam on reverse. )

|l

VEGETATION

- _ T
Dominant Plant Speaies __, Stratum _ Indicator Dominant Plant Scecies Stratum __ indicator
1._Lgudoveo s.
2._floer rubuon I 10.
3. Pinus <P — 11.
4._ _ilo=pn i'r:z" Ve < 12.
S Lo/ ribrung S 13.
6. tersea borbonjon S 14,
T Ao (s H 1s.
8. oy Folvodis 18.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-),

Remarks:

HYDROLOGY

___Recorded Data {(Describe in Remarks):
___Stream, Lake, or Tide Geuge

Feld Observations:

Depth of Surface Water: AZA’ (in.)
Depth to Fres Water in Pit: o (in.)

Depth to Saturated Soil: (in.)

Wetland Mydrology indicators:
Primary indicators:

___ Agrial Photographs — Inundated
Othof L Setursted in Upper 12 Inches
. /No Recorded Data Aveilable —_ Water Marks
___Drift Lines

— Sediment Deposits
—_Drainage Patterns in Wetands
Secondary indicators (2 or more required):
___ Oxidized Root Channeis in Upper 12 Inches
— Water-Stained Leaves
Local Soil Survey Data
___FAC-Neutrai Test
— Other (Explain in Remarks)

Remarks:

&
b

RNy o




Map Unit Name ) .
(Series and Phase): A’(\ Q,7v’\~t i Drsinage Class:

Fieid Observations

T.xonom{r {Subgroup): - Confirm Mapped Type? Yes No
Profile gescrio'ﬁon: '
Depth . Matrix Color Motde Calars Motte Texture, Concretions,
{inches) Horizon _  {Munseii Moist} (Munseii Moist) AbgndancolContras Structure, etc.
Q-1+ oy 2/ NERS /7 foyeép? R@")o\ ' Yo Joarny gan;l

~

Hydric Soil Indicators:

Histosol —Concretions
— Histic Epipedon ___ High Organic Content in Surface Layer in Sandy Soils
— Suifidic Odor . Organic Streaking in Sandy Soiis
— Aquic Moisture Regime ___Listed on Local Hydric Soils List
— Reducing Conditions ___Listed on Netionsl Hydric Soils List
— Gleyed or Low-Chroma Colors ___ Other (Expisin in Remarks)

Remarks:

ot 2N S

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) {Clircle)

Wetland Hydrology Present? Yes No +
Hydric Soils Present? : Yes No Is this Sampling Point Within @ Wetland? Yes No
Remarks:

xpprovod By ﬁﬁﬁiﬁi 5735



DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manuai)

— e ——— - ——— n — — /ﬁ!
ProjectSite:  AJAS Cecal Cield / psc D Date: 1'9/15/ T3
Applicant/Owner: b-ES / pA S County: ' ™yyald

Investigator: Ro IfQo / (lg::x:_n'.'q State: i |
‘ / Ye

Do Normal Circumstances exist on the site? No Communirty {D:

Plot iD:

Is the site significantly disturbed {Atypical Situation)? S (202 Transect {D:
Is the area a potential Problem Area? Yes &

VEGETATION
r
Dominant Plant Speares Stratum__ indicator Dominant Plant Scecies ' Stratum  |ndicator
1. B'--khorna ) - 9.
2. D) "d’?,‘r//'l){‘ 4+ 10.
3._ ool - 1.
4 R.o o eard 0 12,
5. (S0l < 13,
6. [ r23 S 14, ’
7. Pilaer T 18.
“ 8. C,—-ra < 2D e 18.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). [
Remarks:

HYDROLOGY

___Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:
___Stream, Lake, or Tide Gauge Primary indicators:
___ Aerisl Photographs — Inundated
< ___Other ___ Saturated in Upper 12 Inches
No Recorded Data Availsble — Water Marks
__ Drift Lines
— Sediment Deposits
Field Observations: ___Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
Depth of Surface Water: t,/'A {in.) ___ Oxidized Root Channeis in Upper 12 Inches
— Water-Stained Leaves
Depth to Frae Water in Pit: /A {in.) — Locsl Sail Survey Data
, —FAC-Neutrai Test
Depth to Saturated Soil: / /’)[’ (in.) ___ Other (Explain in Remarks)
Remarks:




Map Unit Name o ‘
Do ﬂQ‘H’

Drsinage Class: \{ E b
o . Fieid Observations
Taxonomy (Subgroup): - ;1 ¥g' C Confirm Mapped Type? Yes (‘No 2

Profile Descriotion:

(Series and Phase): oot

Depth . Matrix Color Motte Colors Motte Texture, Concretions,
inches) Horizon {Munseil Moist) (Munseil Moist) _ Abundance/Contrast  Structure, etc.
0-< 75 R a5/l Np NA _lgamy soxcd
_9— <+ 10YR 12 gsyr aS/i 2070 loaoy <.
~

Hydric Soil Indicators:

—_Histosol ___Concrations
_ Histic Epipedon ___High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor __ Orgsnic Stresking in Sandy Soils
— Aquic Moisturs Regime ___Listed on Locsi Hydric Soils List
_Reducing Conditions ___Listed on Nationsl Hydric Soils List
— Gleyed or Low-Chroma Colors ___ Other (Expisin in Remarks)
Remarks: Dishoct conbast layer { ploci/un ) - Questhosadaie sheeak 5/

nmotes 1A L\d(ow/?‘cuj lacyer

"—

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) ({Clircle)
Wetiand Hydrology Present? Yes No +
Hydric Soiis Present? Yes No

is this Ssmpling Point Within a Wetland? Yes No

= ledge Aovi WI-DP-A . Thew 1
Ll ‘

2 ;\ijs‘) \A«L\L(Ol\, Sy '%0 ";""‘-" :‘X‘}\‘j ~*

Remarks: This a—<a  is locadedt on

I Y P

i

zpmnvod Ev HSE?EEE 5755



DATA FORM

Wl - DP- R

" ROUTINE WETLAND DETERMINATION
" (1987 COE Wetlands Delineation Manual)

s

lm

—

(If neded, explain on reverse.)

Project/Site: pse | /C,ec( | éf!(;f/ Date: 10 /16 /9=
Applicant/Owner: __ NAVY / ALZ £S5 County: _Dyycod
Investigator: Al na_/ Beedtty State: __=( -
Do Normal Circumstances exist on the site? es) No Community ID:

Is the site significantly disturbed (Atypical Situation)? Yes /N Transect {D:

Is the area a potential Problem Area? Yes :No /| Plot ID:

;IEGETATION
Dominant Plant Speaies Stratum __ Indicator Dominant Plant Scecies Stratum _ Indicator
Lol iupan T glaitun S Bpe | e,
2~ ardi o Cipoclo b He b nBL 10.
3. 11.
4. 12.
S. 13.
6. 14
7._ 18.
8. 186.

Percent of Dominant Species that are OBL, FACW or FAC
(exciuding FAC-).

Remarks: |} sy ¢ flaas oy -n baje B VAT W
/

HYDROLOGY

___Recorded Data (Describe in Remarks):
—__Stream, Lake, or Tide Gauge
— Aerial Photographs
___Other

/_No Recorded Data Available

Feid Observations:
Depth of Surface Water: i/ é (in.)
19

|2

Depth to Free Water in Pit: (in.)

Depth to Saturated Sail: {in.)

—— e ————————

Primary Indicators:

Secondary Indicators (2 or more required):

— Inundated

___ Saturated in Upper 12 Inches
— Water Marks

___ Drift Lines

—_ Sedimon: Deposits
—__Drainags Patterns in Wetsands

___ Oxidized Root Channeis in Upper 12 inches
___Water-Stained Leaves

—_ Local Soil Survey Data

__FAC-Neutrai Test

___ Other (Explain in Remarks)

Remarks:

[ e —— =




Map Unit Name

(Series and Phase): LUO Cronpne | ' Drainsge Class: '//9 D

Fieid Observations -
Confirm Mapped Type? Yes ‘s )

- \ \ -
. Yl L e R0 NVIN

v

Taxononﬁ (Subgroup):

. i
Profils Descriotion:

Depth . Matrix Color Motde Colors Motte Texture, Concretions.
(inches) Horizon _  {Munseil Moist) (Munseil Moist) Abundance/Contrast  Structure, etc.
0-2 10YR 3| | roots - loam
2 o4 love 31 mag] iove 3 Ao ,/7’2070 _loamy sanal
.

Hydric Soil Indicators:

___Histosoi — Concretions

___ Histic Epipedon _Fiigh Organic Content in Surface Layer in Sandy Soils
_Sulfidic Oder ~_ Organic Streaking in Sandy Soils
Aquic Moisture Regime sted on Local Hydric Sails List
Zﬁoducinq Conditions ﬁsud on Nationsl Hydric Soils List
—__Gleyed or Low-Chroma Colors ___ Other (Explain in Remerks)
Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) {Clrcle)
Wetiand Hydrology Present? Yes No +
Hydric Soils Present? Yes No is this Sampling Point Within a Wetand? Yes No
Remarks:

xpprovod Ev ﬁ&ﬁ?ﬁi 5/35



WA - DP-A

DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

e e T T T |
Project/Site: N A< reci| Eleld / ps o 2 Date: ‘=D\15"°!3
Applicant/Owner:  QRR -=S_ /AN County: ___yyoid
Investigator: Slipa | 2 any =k State: =C_ -

{
Do Normai Circumstances exist on the site?

Is the area a potential Probiem Area?
(lf needed explam on reverse. )

Is the site significantly disturbed (Atypical Situation)?

Community {D:
Transect {D:
Plot ID:

e

Yes /

VEGETATION
L
Dominant Plant Speases . Stratum __ indicator Dominant Piant Scecies Stratum _ Indicator
1. Vo Poupdd s T . TTwcis <P -
2_Lguel ok T 0. lpme. cetee B T
3. Pre - 11. opo o o), —
4. < et Doy < 12, Hog—aan T
S s oy Ny e, S B e T A
6_ 3o~ D < 4__ oo —+—
7._Leog k',‘vmr,,i/v\ ~5 18.
8. L?mdmné:or -S 16.
Percent of Dominant Species that are OBL, FACW or FAC .
{exciuding FAC-). e ‘

—__Recorded Data (Describe in Remarks):
—__Stream, Lake, or Tide Gsuge

— Aerisi Photographs
__ Other
~_No Recorded Dsta Available

Field Observations:
Depth of Surface Water:
Depth to Fres Water in Pit:

Depth to Saturated Soil:

Wetland Hydrology Indicators:
Primary indicators:
_‘.Anundated
_tSatursted in Upper 12 Inches
—— Water Marks
___ Drift Lines
ediment Deposits
A Drainage Patterns in Wetlands
Secondary indicators (2 or more required}:
___ Oxidized Root Channeis in Upper 12 Inches
__Water-Stained Leaves
—_Local Sail Survey Data
__FAC-Neutrai Test
— Other (Explsin in Remarks)

Remarks:

J?ﬁfﬂ\:ﬁ r




Map Unit Name ) .
(Series and Phase): L )E ST ¢+ = Orsinage Class: \ PD

Fieid Observations

L. 1
Taxonomy (Subgroup): - _(\;{ P\ C Confirm Mapped Type? Yes @

. WETLAND DETERMINATION

Profils Descriotion: .
Depth . Matrix Color Motde Colors Motte Texture, Concretions,

(inches) Horizon {(Munseii Moist) {Munseil Moist) Abundance/Contrast  Structure, etc.

0-2 IOYR 2/ NA | ] Lo —
2-% Y NS e | o ”QZTZLCLL
-1 ]OYKlf/Q m%ﬁzwg/’\#muﬂ 2 5% Lo sand [heat
L= 2/ YR 2/) - foye /i 107 " _joamy senol

Hydrie Soil Indicators:

Histosol — Concretions
—_ Histic Epipedon igh Organic Content in Surface Layer in Sandy Soils
— Suifidic Odor -'2 Organic Stresking in Sandy Soils
—_ Aquic Moisture Regime ___Listed on Locsl Hydric Soils List
— Reducing Conditions ___Listed on Nationsl Hydric Soils List
—_Gleyed or Low-Chroma Colors ___ Other (Expiain in Remarks)

|2 N W I [N
dhen denker Aree Tl o

\ “"‘1“"6 \/aw/u\,&tr 1'—7/7@ 5(»10/ -

Remarks: | t p‘\u\'ﬂ,(—u\ L,Q((,xuje% < -7 rnc| e ~not recld sh brewun

Hydrophytic Vegetation Present? @ No (Circie) (Circle)

Wetiand Hydrology Present? Ne
 Yes)

R +
Hydric Soiis Present? No Is this Sampling Point Within s Wetland? @ No

R s ) S B » "
emarks m Zcuur)kf— PO"\T' Lkt A ‘J,\.SL Iy arecoe 6 7"&.41 "0‘{‘-’/"2 -
Lo s gl q oo v\} ‘H\;‘hl "H/‘;\t'— st ronatt o Shad oy iavad e rof
e A b s Z’ Al }/L‘a/, N riB "‘»i"\) -
’ ! .
This aeec on @ut skl % e iy 7)¢Lv(/#1/"r et avy. Trees ag
ot e Trees rzt;u\+ - '3 alriall shows matue!,. e faron ,

xpprovod gy Hﬁﬁiifi !lgi

EAY

TORT A Wi —fnic 1 W A roue ot



Lot - TF - -
o DATA FORM
= " ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)
— —
Project/Site: P<C | / Qecq | gtfcﬁ Date: IQJ[LQI/OB
Applicant/Owner: __JAYY ' M@ <5 County: _Duvoy
Investigator: RoLi) G [ REATT V. State: —:
Do Normal Circumstances exist on the site? {fes/ No | Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes (N@> | Transect iD:
Is the area a potential Problem Area? Yes (No_j PlotID: B
(If needed, explain on reverse.)
M
VEGETATION
Dominant Plant Speaies _, . Stratum __ Indicator Dominant Plant Scecies Stratum __ Indicator
el 1 foor coinen T FAC 9. Neo rocior Vs s/s FAC
sl 2.2 srrie el sl e -~ FAcKd | 10. LCI_V«dQ'\\hv «h{m'\@"\c\ s/5 FAC 4
3. vy Ak T O L 11.
4_liaxies ~ocivigea, T 6T 12.
5. ‘D‘L){!)\(r:_ﬁ V.o oo s oot v T_ FAQ 13.
L "/-\,t\f-y\bq r :;.L\l(v-\\:,'.‘.fi\&.\ - FAC + 1 14,
* 7. ﬁ;@’(?ﬂ\)’i (';,1/,/0’-'.‘\”-..(,1 </5 DEL 18.
8. Jueccos laurifoiio s/ s FACW | 18,
Percent of Dominant Species that are OBL, FACW or FAC e
{excluding FAC-). [ OC7a
Remarks:
i\)‘Q | (:_‘1/ ! - ~ o Sy \/pk/\' —

HYDROLOGY

___Recorded Data (Describe in Remarks):
—__ Stream, Lake, or Tide Gauge
___Aerial Photographs

\/ __ Other

No Recorded Data Avaiiable

Field Observations:

Depth of Surface Water: [ = (in.)
Depth to Free Water in Pit: ( 2 (in.)
Depth to Saturated Soil: L/‘ (in.)

Wetland Mydrology indicators:
Primary Indicators:
_ Inundated
__L/Satuuted in Upper 12 Inches
_i-Water Marks
___ Drift Lines
___Sediment Deposits
_\[ Drainags Patterns in Wetlands
Secondary Indicators (2 or more required):
___ Oxidized Root Channeis in Upper 12 Inches
—_ Water-Stained Leaves
___Locel Sail Survey Data
__ FAC-Neutrai Test
—_ Other (Explain in Remarks)

Ramarks:




APPENDIX C

WET Input Data Sets



WET Input Dataset for Site 1

[\O N\ O O V]

[S2 V)

o
=

Lo ST S

sl n .2 y 12Be (w)

s2 n 7 Y 12Be(d)

s3 n .1 n 12C(x)

s4 n .2 v 12C(w)

s5 n .3 n 12C(d)

s6 n .4 Y 12Ca (x)

s7 n .1 Yy 12Ca (w)

s8 Yy .2 vy 12Ca(d)

s9 n .3 Yy 12Cb (x)
s10 n n 12Cb (w)
s11 n y 12Cb (d)
sl2 n n 12Cc (x)
sl1l3 n n 12Cc (w)
s14 n n 12Cc(d)
815 y n 12Cd (x)
s16 vy n 12Cd (w)
sl7 - n 11(w) - n 12Cd (4d)
sl8 - n 11(d) - n 12D (x)
sl9 - n 12A(x) - Yy 12D (w)
820 - n 12A(w) - vy 12D (4)
s21 - y 12A(d) - vy 12Da (x)
s22 - i 12hAa(x) - n 12Da (w)
s23 - n 12ha(w) - n 12Da (d)
S24 - n 12Aa(d) - n 12Db (x)
s25 - n 12Ab(x) - n 12Db (w)
s26 - n 12Ab(w) - n 12Db(d)
827 - n 122b(d) - n 12E(x)
s28 - n 12Ac(x) - n 12E (w)
s29 - n 12Ac(w) - n 12E(d)
s30 - vy 12Ac(d) - n 13A(x)
s31 - vy 12Ad(x) - n 13A(w)
1.1 - n 12Ad(w) - n 13A(d4d)
1.2 - vy 12Ad(d) - n 13Aa (x)
1.3 - n 12Re(x) -y 13Aa (w)
.1.1 - n 12Ae(w) - ¥y 13Aa(d)
1.2 - n 12Ae(d) - y 13Ab (x)
1.3 - n 12B(x) - n 13Ab (w)
2.1 - n 12B(w) - n 13Ab(4d)
2.2 -y 12B(d) - n 13Ac (x)
3.1 -y 12Ba(x) - n 13Ac (w)
3.2 - n 12Ba(w) - n 13Ac(d)
3.3 -y 12Ba(d) - n 13Ad (x)
4.1 - n 12Bb(x) - n 13Ad (w)

2A - n 12Bb(w) - n 13Ad (4)

2B - vy 12Bb(d) - n 13Ae (x)

2C - n 12Bc(x) - n 13he (w)
.2D - n 12Bc(w) - n 13Ae(d)
1.1 - vy 12Bc(d) - n 13B(x)
.1.2 - n 12Bd(x) - n 13B(w)
5.2 -y 12Bd(w) - n 13B(d)
ank - u 12Bd(d) - n 13Ba (x)
6.1 - n 12Be(x) - n 13Ba (w)

1 ] [l 1 ]
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i R = iy n R n o Bt B o iy« B o B Jiye By o i o Jiye B o Ji o i« Ji o i« Jia B S o Y « i« Ji o Ji o Ji = B = i o o o o Y o o [ o i « o I o B o i o [ o o B« Ji o i« J o i a
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WET Input Dataset for Site 1

3(x) - n 36.1.1¢
.3(w) - n 36.1.1¢
.3{(d) - n 36.1.1¢
A(x) - 1 36.1.2¢(
A(w) - 1 36.1.2¢
.4(d)y - i 36.1.2¢(
5 (%) -y 36.2.1¢(
.5(w) - vy 36.2.1¢(
.5(d) -y 36.2.1(
.6A(x) - n 36.2.2(
.6A(w) - n 36.2.2(
6A(d) - n 36.2.2¢(
6B(x) - ¥y 36.2.3(
6B(w) - vy 36.2.3(
6B(d) - vy 36.2.3(
6C(x) - n
6C(w) - n 38.
6C(d) - n 38
6D(x) - n 38.
6D(w) - n 38.
6D(d) - n 38.
6E(x) - n 38.
6E(w) - n 38.
6E(d) - n 38.
32A - n
32B - n 40.1
32C - n
32D - n
32E - n
32F - n 42 .1
32G - vy 42.1.
32H - n 42.1.1
32T - n 42.1.2
320 - n 42.1.2
32K - n 42.1.2
33A - n 42.1.3
33B - n 42.1.3
33C - n 42 .1.3
33D - n 42 .2.1
33E - n 42 .2.1
33F - n 42.2.1
33G - y 42.2.2
33H - n 42 .2.2
331 - n 42 .2.2
330 - n 42.2.3
33Kk - n 42 .2.3
34.1 - n 42 .2.3
34.2 - y 431
34.3.1 - n 43A
34.3.2 - 1 43A
35.1 - vy 43B
35.2 - 1 43B

WS XOQLE XAEXAAE XAE X

e M e e M M e Nt e et Mt e e e e e e e e
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WET Input Dataset for Site 1

w) - n 49.2(x) - n 55.3
d) - n 49.2(w) - n 55.4
x) - n 49.2(d) - n 56.1
W) - n 49 .3(x) - n 56.2
d) - n 49 .3(w) - n 57.1
X)) - n 49.3(d) - n 57.2
w) - n 50(x) - n 58
d) - n 50(w) - n 59.1
x) - n 50(d) - n 59.2
w) - n 51.1 - u 60
d) - n 51.2 - u 61
xX) - n 52.1 - u 62
w) - n 52.2 - u 63.1
d) - n 53.1 - u 63.2
X) - n 53.2 - u 64
w) - n 54 (x) - u CR
d) - n 54(w) - u 1
X) - n 54(d) - u 2
w) - n 55.1 - u 3
d) - n 55.2 - u 4

a
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WET Input Dataset for Site 2

sl - n 6.2 -y 12Be(w) - n 13Ba (d)

S2 - n 7 -y 12Be(d) - n 13Bb(x)

Ss3 - n 8.1 - n 12C(x) - n 13Bb (w)

s4 - n 8.2 -y 12C(w) - n 13Bb (d)

s5 - n 8.3 - vy 12C(d) - n 13Bc (x)

S6 - n 8.4 - n 12Ca(x) - n 13Bc (w)

s7 - n 9.1 - vy 12Ca(w) - n 13Bc (d)

s8 - vy 9.2 -y 12Ca(d) - n 13Bd (x)

s9 - n 9.3 - vy 12Cb(x) - n 13Bd (w)
s10 - n 10A - n 12Cb(w) - n 13Bd (d)
sll - n 10B - vy 12Cb(d) - n 13Be (x)
sl12 - n 10C - n 12Cc(x) - n 13Be (w)
sl3 - n 10D - n 12Cc(w) - n 13Be (4)
sl4 - n 10E - n 12Cc(d) - n 13C(x)
sl5 - y 10F - n 12Cd(x) - n 13C (w)
sl6 - y 11(x) - n 12Cd(w) - n 13C(d)
s1l7 - n 11(w) - n 12Cd(d) - n 13Ca (x)
s18 - n 11(d) - n 12D(x) - n 13Ca (w)
s19 - n 12A(x) - y 12D(w) - n 13Ca{(d)
s20 - n 12A(w) - vy 12D(d) - n 13Cb (x)
s21 - y 12A(d) - y 12Da{x) - n 13Ch (w)
s22 - 1 12Aa(x) - n 12Da(w) - n 13Cb (d)
s23 - n 12RAa(w) - n 12Da(d) - n 13Cc (x)
s24 - n 12Aa(d) - n 12Db(x) - n 13Cc (w)
s25 - n 12Ab(x) - n 12Db(w) - n 13Cc(d)
826 - n 12Ab(w) - n 12Db(d) - n 13Cd (x)
s27 - n 12Ab(d) - n 12E(x) - n 13Cd (w)
s28 - n 12Ac(x) - n 12E(w) - n 13Cd (4d)
s29 - n 12Ac(w) - n 12E(d) - n 13D (x)
s30 - y 12Ac(d) - n 13A(x) - n 13D (w)
s31 - y 12Ad(x) - n 13A(w) - n 13D (4)
1.1 - n 12Ad(w) - n 13A(d) - n 13Da (x)
1.2 - vy 12Ad(d) - n 13Ra(x) - n 13Da (w)
1.3 - n 12RAe(x) - Yy 13Aa(w) - n 13Da (d)
1.1 - n 12Ae(w) - vy 13Aa(d) - n 13Db (x)
.1.2 - n 12Ae(d) - vy 13Ab(x) - n 13Db (w)
.1.3 - n 12B(x) - n 13Ab(w) - n 13Db (d)
.2.1 - n 12B(w) - n 13Ab(d) - n 13E (x)
2.2 -y 12B(d) - n 13Ac(x) - n 13E (w)
3.1 -y 12Ba(x) - n 13Ac(w) - n 13E(d)
3.2 - n 12Ba(w) - n 13Ac(d) - n 14.1 (x)
3.3 - vy 12Ba(d) - n 13Ad(x) - n 14.1 (w)
4.1 - n 12Bb(x) - n 13Ad(w) - n 14.1(4)
.2A - n 12Bb(w) - n 13Ad(d) - n 14.2 (x)
2B -y 12Bb(d) - n 13Re(x) - n 14.2 (w)
.2C - n 12Bc(x) - n 13Ae{w) - n 14.2(d)
.2D - n 12Bc(w) - n 13Ae(d) - n 15.1A
1.1 -y 12Bc(d) - n 13B(x) - n 15.1B
.1.2 - n 12Bd(x) - n 13B(w) - n 15.1C
5.2 -y 12Bd(w) - n 13B(d) - n 15.2
ank - u 12Bd(d) - n 13Ba(x) - n 16A (x)
6.1 - n 12Be(x) - n 13Ba(w) - n 16A (w)
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WET Input Dataset for Site 2

NN
HOO
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16A(4d) - y 31.3(x) - n 36.1.1¢
16B(x) - n 31.3(w) - n 36.1.1¢
16B(w) - n 31.3(d) - n 36.1.1¢
16B(d) - n 31.4(x) - 1 36.1.2/¢
16C(x) - n 31.4(w) - 1 36.1.2(
16C(w) - n 31.4(d) - 1i 36.1.2¢
16C(d) - n 31.5(x) - vy 36.2.1¢
17 - n 31.5(w) - vy 36.2.1(
18 - vy 31.5(d) -y 36.2.1(
18.1A - 1 31.6A(x) - n 36.2.2¢
19.1B - n 31.6A(wW) - n 36.2.2¢
19.2 - n 31.6A(d) - n 36.2.2(
19.3 - n 31.6B(x) - n 36.2.3(
20.1 - 1 31.6B(w) - n 36.2.3(
20.2 - 1 31.6B(d) - n 36.2.3(¢
21A - y 31.6C(x) - vy
21B - n 31.6C(w) - vy 38
21C - n 31.6C(d) - y 38
21D - n 31.6D(x) - n 38
21E - n 31.6D(w) - n 38.
22.1.1 - y 31.6D(d) - n 38.
22.1.2 - 1 31.6E(x) - n 38.
22.2 - n 31.6E{(w) - n 38.
22.3 - n 31.6E(d) - n 38
23 -y 32A - n
24.1 - i 32B - n
24.2 - n 32C - n
24.3 - n 32D - n
24.4 - y 32E - y
24.5 - n 32F - n 42.1.1¢
25.1 - n 32G - n 42 .1.1¢
25.2a - 1 32H - n 42.1.1¢
25.2B - 1 32 - n 42.1.2¢
25.3 -y 320 - n 42.1.2(
26.1 - vy 32K - n 42.1.2¢
26.2 - n 33A - n 42.1.3(
26.3 -y 33B - n 42.1.3(
27.1 - y 33C - n 42.1.3(
27.2 -y 33D - n 42.2.1¢
27.3 - n 33E - y 42.2.1(
28 - n 33F - n 42.2.1¢
29.1 - y 33G - n 42.2.2¢(
29.2 -y 33H - n 42.2.2¢
30(x) - n 337 - n 42 .2.2(
30(w) - n 339 - n 42 .2 .3
30(d) - n 33K - n 42 .2 .3 ¢
A(x) -y 34.1 - n 42.2.3(
1w -y 34.2 - y 43A(
.1(d) -y 34.3.1 - n 43A(
2{(x) - n 34.3.2 - 1 43A(
2{(w) - n 35.1 - n 43B(
.2(d) - n 35.2 - 1 43B(
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WET Input Dataset for Site 2

w) - n 49.2(x) - n 55.3
d) - n 49.2(w) - n 55.4
xX) - n 49.2(d) - n 56.1
w) - n 49.3(x) - n 56.2
d) - n 49.3(w) - n 57.1
x) - n 49.3(d) - n 57.2
w) - n 50(x) - n 58
d) - n 50(w) - n 59.1
X) - n 50(d) - n 59.2
W) - n 51.1 - u 60
d - n 51.2 - u 61l
X) - n 52.1 - u 62
w) - n 52.2 - u 63.1
d) - n 53.1 - u 63.2
A(x) - n 53.2 - u 64
1(w) - n 54 (x) - u CR
.1(d) - n 54 (w) - u 1
2(x) - n 54(d) - u 2
.2{(w) - n 55.1 - u 3
.2(d) - n 55.2 - u 4

S
[00]
o o o o o o s o o i i i o e
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WET Input Dataset for Site 3

sl - n 6.2 -y 12Be(w) - n 13Ba(d)

s2 - n 7 -y 12Be(d) - n 13Bb (x)

s3 - n 8.1 - n 12C(x) - n 13Bb (w)

s4 - n 8.2 -y 12C(w) - n 13Bb{(d)

s5 - n 8.3 - n 12C(d) - n 13Bc (x)

S6 - n 8.4 -y 12Ca{x) - n 13Bc (w)

s7 - n 9.1 - vy 12Ca(w) - n 13Bc (d)

s8 - y 9.2 -y 12Ca(d) - n 13Bd (%)

s9 - n 9.3 - vy 12Cb(x) - n 13Bd (w)
s10 - n 10A - n 12Cb(w) - n 13Bd (4)
sll - n 10B - vy 12Cb(d) - n 13Be (x)
s12 - n 10C - n 12Cc(x) - n 13Be (w)
sl3 - n 10D - n 12Cc(w) - n 13Be (4)
sl4 - n 10E - n 12Cc(d) - n 13C(x)
sl5 - y 10F - n 12Cd(x) - n 13C(w)
sl6 - y 11(x) - n 12Cd(w) - n 13C(4)
sl7 - n 11{(w) - n 12C4(d) - n 13Ca (x)
sl18 - n 11(d) - n 12D(x) - n 13Ca (w)
s19 - n 12A(x) - n 12D(w) - n 13Ca(d)
s20 - n 12A(w) - n 12D(d) - n 13Cb(x)
s21 - y 12A(d) - n 12Da(x) - n 13Cb(w)
s22 - 1 12Ra(x) - n 12Da(w) - n 13Cb (d)
s23 - n 12Aa(w) - n 12Da(d) - n 13Cc (x)
s24 - n 12ha(d) - n 12Db(x) - n 13Cc (w)
s25 - n 12Ab(x) - n 12Db(w) - n 13Cc(4d)
s26 - n 122b(w) - n 12Db(d) - n 13C4 (x)
s27 - n 12Ab(d) - n 12E(x) - n 13Cd (w)
s28 - n 12Ac(x) - n 12E(w) - n 13Cd (4d)
s29 - n 12Ac(w) - n 12E(d) - n 13D (x)
s30 - y 12Ac(d) - n 13A(x) - n 13D (w)
s31 - y 12Ad(x) - n 13A(w) - n 13D (d)
1.1 - n 12Ad(w) - n 13A(d) - n 13Da (x)
1.2 -y 12Ad(d) - n 13Ra(x) - n 13Da (w)
1.3 - n 12Re(x) - n 13Aa(w) - n 13Da (d)
.1.1 - n 12RAe(w) - n 13Aa(d) - n 13Db (x)
.1.2 - n 12RAe(d) - n 13Ab(x) - n 13Db (w)
.1.3 - n 12B(x) - vy 13Ab(w) - n 13Db(d)
.2.1 - n 12B(w) - y 13Ab(d) - n 13E (x)
2.2 -y 12B(d) - y 13Ac(x) - n 13E(w)
3.1 -y 12Ba(x) - n 13Ac(w) - n 13E(d)
3.2 - n 12Ba(w) - n 13Ac(d) - n 14.1 (x)
3.3 -y 12Ba(d) - n 13Ad(x) - n 14.1(w)
4.1 - n 12Bb(x) - n 13Ad(w) - n 14.1(4)
.2A - n 12Bb(w) - n 13Ad(d) - n 14.2 (x)
2B - vy 12Bb(d) - n 13Ae(x) - n 14.2(w)
.2C - n 12Bc(X) - Yy 132e(w) - n 14.2(4)
.2D - n 12Bc(w) - vy 13Ae(d) - n 15.1A
1.1 - vy 12Bc(d) - y 13B(x) - n 15.1B
.1.2 - n 12Bd(x) - n 13B(w) - n 15.1C
5.2 -y 12Bd(w) - n 13B(d) - n 15.2
ank - u 12Bd(d) - n 13Ba(x) - n 16A(x)
6.1 - n 12Be(x) - n 13Ba(w) - n 16A (w)
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WET Input Dataset for Site 3
31.
31.

31.
31.

3(x) - n 36.1.1(x) - n 43B(4d)
3(w) - n 36.1.1(w) - n 43C (x)
31.3(d) - n 36.1.1{(d) - n 43C(w)
4(x) - 1 36.1.2(x) - vy 43C(d)
4(w) - i 36.1.2(w) -y 43D (x)
31.4(d) - 1 36.1.2(4) - vy 43D (w)
31.5(x) - vy 36.2.1(x) - vy 43D (4d)
31.5(w) - vy 36.2.1(w) -y 43E (x)
31.5(d) - vy 36.2.1(d) -y 43E (w)
6A(X) - n 36.2.2(x) -y 43E (4)
6A(w) - n 36.2.2(w) - vy 43F (x)
6A(d) - n 36.2.2(4d) -y 43F (W)
6B(x) - n 36.2.3(x) - n 43F (4)
6B(w) - n 36.2.3(w) - n 43G (x)
6B(d) - n 36.2.3(d) - n 43G(w)
6C(x}) - n 37 -y 43G(d4d)
6C(w) - n 38.1 - n 43H (x)
6C{d) - n 38.2 - vy 43H (w)
6D(x) - n 38.3 - n 43H(d4)
6D(w) - n 38.4 - n 437 (x)
6D(d) - n 38.5 - n 43T (w)
6E(x) - ¥y 38.6 - n 43I(4d)
.6E{(w) - ¥y 38.7 - vy 44A (x)
J6E(d) - ¥ 38.8 - 1 44A (w)
32A - n 38 - vy 447 (4)
32B - n 40.1 - n 44B (x)
32C - n 40.2 - vy 44B (w)
32D - n 41.1 - 1 44B (d)
32E - vy 41.2 - 1 44C (x)
32F - n 42.1.1(x) - vy 44C (w)
32G - n 42.1.1(w) - y 44C (d)
32H - n 42.1.1(d) - vy 44D (x)
32I - n 42.1.2(xX) - n 44D (w)
32T - n 42.1.2(w) - n 44D (4d)
32K - n 42.1.2(d) - n 44F (x)
33A - n 42.1.3(x) - n 44F (w)
33B - n 42 .1.3(wWw) - n 44FE (4d)
33C - n 42.1.3(d) - n 44F (x)
33D - n 42.2.1(x) - vy 44F (w)
33E - y 42.2.1(w) - y 44F (4)
33F - n 42.2.1(4) - y 44G (x)
33G - n 42.2.2(x) - n 44G (w)
33H - n 42.2.2(w) - n 44G(d)
331 - n 42.2.2(4d) - n 44H (x)
33 - n 42.2.3(x) - n 44H (W)
33K - n 42.2.3(w) - n 44H(4)
34,1 - n 42.2.3(d) - n 447 (x)
34.2 - y 43A(x) - vy 441 (w)
34.3.1 - n 43A(w) - n 447 (d)
34.3.2 - 1 43A(4d) - vy 45A
35.1 - y 43B(x) - n 45B
35.2 - 1 43B(w) - vy 45C
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46C(4)
47A
478
47C

48A(x)

BRNNBBKNBPBBBBEBBRNNDBBDBS

49.
49.
49.
49.
49.
49,

WET Input Dataset for Site 3

48B (
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QAE XA XS XAQAE XAE XS XA
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49.
49.
49.
49.
49,

49

2(x
2(w
2(d
3(x
3(w
.3(d
50 (x
50 (w
50(d

CcEcfLcEeCcrLpeECcCERBBBBEBBBBEB

55.
55.
56.
56.
57.
57.

58

NRERE NP W

59.2
60
61
62

63.1

63.2
64

N
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WET Input Dataset for Site 4

sl - vy 6.2 - Yy 12Be (w)

s2 - n 7 -y 12Be(4)

s3 - n 8.1 - vy 12C(x)

s4 - n 8.2 - n 12C(w)

s5 - n 8.3 -y 12C(d)

s6 - n 8.4 - n 12Ca (x)

s7 - n 9.1 - y 12Ca (w)

s8 -y 9.2 -y 12Ca(d)

89 - vy 9.3 -y 12Cb (x)
s10 - n 10A - y 12Cb (w)
sll - n 10B - n 12Cb (d)
sl2 - n 10C - n 12Cc (x)
sl13 - n 10D - n 12Cc (w)
sla - n 10E - n 12Cc (d)
s15 - y 10F - n 12Cd (x)
sl6 - y 11(x) - n 12Cd (w)
s17 - n 11(w) - n 12Cd (d)
sl8 - y 11(d) - n 12D (x)
sl9 - n 12A(x) - n 12D (w)
s20 - n 12A(w) - n 12D (d)
s21 - vy 12A(d) - n 12Da (x)
s22 - 1 12Aa(x) - n 12Da (w)
s23 - n 12Aa(w) - n 12Da (d)
s24 - n 12Aa(d) - n 12Db (x)
s25 - n 12Ab(x) - n 12Db(w)
S26 - n 12Ab(w) - n 12Db (d)
s27 - n 12Ab(d) - n 12E (x)
s28 - n 12Ac(x) - n 12E (w)
s29 - n 12Ac(w) - n 12E(4)
s30 - vy 12Ac(d) - n 13A(x)
s31 - y 12Ad(x) - n 13A(w)
1.1 - n 12Ad(w) - n 13A(d)
1.2 -y 122d(d) - n 13Aa (x)
1.3 - n 12Re(x) - n 13Aa(w)
1.1 - n 12he(w) - n 13Aa(d)
1.2 - n 128e(d) - n 13Ab (x)
1.3 - n 12B(x) - vy 13ADb (w)
2.1 -y 12B(w) - y 13Ab(4)
2.2 - n 12B(d) -y 13Ac (x)
3.1 -y 12Ba(x) - n 13Ac (w)
3.2 - n 12Ba{(w) - n 13Ac (d)
3.3 - vy 12Ba(d) - n 13Ad (x)
4.1 - n 12Bb(x) - n 13A4 (w)
.2A - n 12Bb(w) - n 13Ad(4d)
.2B - vy 12Bb(d) - n 132e(x)
.2C - n 12Bc(x) - vy 13Ae (w)
.2D - n 12Bc(w) - vy 13Ae (4d)
1.1 -y 12Bc(d) - y 13B(x)
.1.2 - n 12Bd(x) - n 13B(w)
5.2 -y 12Bd(w) - n 13B(d4d)
ank - u 12Bd{(d) - n 13Ba(x)
6.1 - n 12Be(x) - n 13Ba(w)
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WET Input Dataset for Site 4

16A(d) - y 31.3(x) - n 36.1.1(
16B(x) - n 31.3{(w) - n 36.1.1¢(
16B(w) - n 31.3(d) - n 36.1.1¢(
16B(d) - n 31.4(x) - 1 36.1.2¢(
16C(x) - n 31.4(w) - 1 36.1.2¢(
16C(w) - n 31.4(d) - i 36.1.2(
16C(d) - n 31.5(x) -y 36.2.1¢(
17 - n 31.5(w) - vy 36.2.1(
18 - y 31.5(d) - y 36.2.1¢(
19.1A - y 31.6A(x) - n 36.2.2/(
19.1B - n 31.6A(w) - n 36.2.2(
19.2 - n 31.6A(d) - n 36.2.2(
19.3 - n 31.6B(x) - vy 36.2.3(
20.1 - 1 31.6B(w) - ¥y 36.2.3(
20.2 - i 31.6B(d) - y 36.2.3(
21A - vy 31.6C(x) - n
21B - n 31.6C(w) - n 38
21C - n 31.6C(d) - n 38
21D - n 31.6D(x) - vy 38
21E - n 31.6D(w) - y 38.
22.1.1 - y 31.6D(d) - y 38.
22.1.2 - i 31.6E(x) - n 38
22.2 - n 31.6E(w) - n 38
22.3 - n 31.6E(d) - n 38
23 -y 32A - y
24.1 - 1 32B - n
24.2 - n 32C - n
24.3 - n 32D - n
24.4 - y 32E - n
24.5 - n 32F - n 42.1.
25.1 - n 32G - y 42.1.1¢
25.2A - 1 32H - n 42.1.1¢
25.2B - 1 32T - n 42.1.2(
25.3 - n 320 - n 42.1.2¢
26.1 - n 32K - n 42.1.2(
26.2 - 1 33A - n 42.1.3(
26.3 - 1 33B - n 42 .1.3(
27.1 - y 33C - n 42.1.3(
27.2 - vy 33D - n 42 .2 .1 ¢
27.3 - n 33E - n 42.2.1¢
28 - n 33F - n 42.2.1 ¢
29.1 - y 33G - vy 42.2.2(
29.2 - vy 33H - n 42.2.2/(
30(x) - n 331 - n 42 .2.2(
30(w) - n 33J - n 42 .2 .3 (
30(d) - n 33K - n 42.2.3(
A(x) -y 3.1 - n 42.2.3(
d1(w) -y 34.2 - n 43A(
.1(4d) -y 34.3.1 - y 43A(
2{(x) - vy 34.3.2 - n 43A(
2(w) - ¥y 35.1 - y 43B(
.2(d) -y 35.2 - i 43B(
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WET Input Dataset for Site 4

w) - n 49.2(x) - vy 55.3
d - n 49.2(w) - y 55.4
X) - n 49.2(4d) - vy 56.1
w) - n 49.3(x) - n 56.2
d) - n 49.3(w) - n 57.1
X) - n 49.3(d) - n 57.2
W) - n 50(x) - n 58
d) - n 50(w) - n 59.1
X) - n 50(d) - n 59.2
w) - n 51.1 - u 60
d) - n 51.2 - u 61
X) - n 52.1 - u 62
w) - n 52.2 - u 63.1
d) - n §3.1 - u 63.2
x) -y 53.2 - u 64
w) -y 54 (x) - u CR
d) -y 54(w) - u 1
X) - n 54(d) - u 2
w) - n 'B5.,1 - u 3
d) - n 55.2 - u 4
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sS6
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sl2
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s20
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WET Input Dataset for Site 5
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WET Input Dataset for Site 5

31.
31.
31.
31.
31.
31.
31.
31.
31

Lo
PR OO
NN

3(x) -y 36.1.1¢
3(w) -y 36.1.1¢
3(d) - vy 36.1.1¢(
4(x) - 1 36.1.2(
4(w) - 1 36.1.2¢
4(d4) - 1 36.1.2(
5(x) -y 36.2.1(
5(w) -y 36.2.1(
.5(d) -y 36.2.1(
L6A(X) - n 36.2.2¢
.6A(W) - n 36.2.2(
.BA(d) - n 36.2.2¢
.6B(x) - n 36.2.3¢
.6B(w) - n 36.2.3¢(
.6B(d) - n 36.2.3¢
6C(x) - n
6C{w) - n 38
6C{(d) - n 38
6D(x) - vy 38
6D(w) - vy 38.
6D(d) - vy 38.
6E(x) - n 38.
.6E(w) - n 38.
.6E(d) - n 38
32A - n
32B - n
32C - n
32D - n
32E - n
32F - n 42 .1.
32G -y 42.1.1(
32H - n 42.1.1¢
32T - n 42.1.2(
320 - n 42.1.2 ¢
32K - n 42.1.2¢
33A - n 42.1.3¢
33B - n 42.1.3¢
33C - n 42.1.3¢
33D - n 42 .2.1(
33E - n 42 .2 .1 ¢
33F - n 42 .2.1(
33G - y 42.2.2(
33H - n 42.2.2(
331 - n 42.2.2(
330 - n 42 .2.3(
33K - n 42 .2 .3(
34.1 - n 42.2.3¢
34.2 - n 434 (
34.3.1 - y 43A(
34,.3.2 - n 43A(
35.1 - vy 43B(
35.2 - y 43B(
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WET Input Dataset for Site 5

48B(w) - n 49.2(x) - y 55.3
48B(d) - n 49.2(w) -y 55.4
48C(x) - n 49.2(d) - vy 56.1
48C(w) - n 49 .3(x) - n 56.2
48C{(d) - n 49.3(w) - n 57.1
48D(x) - n 49.3(d) - n 57.2
48D(w) - n 50(x) - n 58
48D(d) - n 50(w) - n 59.1
48E(x) - n 50(d) - n 59.2
48E(w) - n 51.1 - u 60
48E(d) - n 51.2 - u 61
48F(x) - n 52.1 - u 62
48F(w) - n 52.2 - u 63.1
48F(d) - n 53.1 - u 63.2
1.1(x) -y 53.2 - u 64
1.1(w) -y 54(x) - u CR
.1.1(d) -y 54(w) - u 1
1.2(x) - n 54(d) - u 2
.1.2(w) - n 55.1 - u 3
.1.2(d) - n 55.2 - u 4
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WET Input Dataset for Site 17
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12Bd (w)
12Bd4d (4)
12Be (x)
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13na(w

13Ad (x)
13Ad (w)
13Ad (4)
132e (x)
13Ae (W)
13Ae (4d)
13B(x)

13B{(w)

13B(d4)

13Ba (x)
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13Ba(w
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WET Input Dataset for Site 17

31.3 (%)
31.3(w)
31.3(d)
31.4 (x)
31.4 (w)
31.4(4)
31.5(x)
31.5(w)
31.5(4d)
31.6A(x)
31.6A(wW)
31.6A(4)
31.6B(x)
31.6B(w)
31.6B(4d)
31.6C(x)
31.6C(w)
31.6C(4d)
31.6D(x)
31.6D(w)
31.6D(4d)
31.6E (x)
31.6E(w)
31.6E(4d)
32A

32B

32C

32D

32E

32F

32G

32H

321

320

32K

33A

33B

33C

33D

33E

33F

33G

33H
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WET Input Dataset for Site 17

45D - n 48B(w) - n 49.2(x) - n 55.3
45E - n 48B(d) - n 49.2(w) - n 55.4
45F - n 48C(x) - n 49.2(d) - n 56.1
45G - n 48C(w) - n 49.3(x) - n 56.2
46A(X) - VY 48C(d) - n 49.3(w) - n 57.1
46A (W) - Yy 48D(x) - n 49.3(d) - n 57.2
46A(d) - y 48D(w) - n 50(x) - n 58
46B(x) - n 48D(d) - n 50(w) - n 59.1
46B(w) - n 48E(x) - n 50(d) - n 59.2
46B{(d) - n 48E{(w) - n 51.1 - u 60
46C(x) - n 48E(d) - n 51.2 - u 61
46C(w) - n 48F(x) - n 52.1 - u 62
46C(d) - n 48F(w) - n 52.2 - u 63.1
47A -y 48F(d) - n 53.1 - u 63.2
47B - n 49.1.1(x) - n 53.2 - u 64
47C - n 49.1.1(w) - n 54 (x) - u CR
48A(x) - ¥y 49.1.1(d) - n 54(w) - u 1
48A (W) - y 49.1.2(x) - n 54(d) - u 2
48A(d) - y 49.1.2(w) - n 55.1 - u 3
48B(x) - n 49.1.2(d) - n 55.2 - u 4
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